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CHAPTER I. 


1N1!IMH>UC110N. 


T he use of soap in some form or other may bh 
traced to very ancient times. With the dawn'Of 
civilization man had been on the lookout for a subs* 
tance which would help him in scouring his garments, 
mkI the outcome of his investigations is the soap. Zt 
marks a great improvonent over the prindtive pot 
ashes obtained by burning certain plants, or over the 
vegetable, mineral and chemical substances like soap 
nuts, fullers’ earth, soda, Infusorial earths, etc., but 
still it is far from being perfect. 


THE SIGNiriCANCE OF SOAF. 

The word soap is derived from the latia word 
sapo, meaning tallow. It leads us to the view that in 
the European countries the tallow and greases mixed 
with pot ashes formed the starting point in the manu* 
facture of soap. But now-a-days the meaning of the 
word soap has been extended to include the products 
obtained from various fats and oils. 

We are ail familiar with soaps, and know the chief 
purposes they perform but to ^ve a definition <Mf the 
'■7^^ is very hazardous and fraught with technic^' 
l^lpulties. D^nitions have been attempted, based oh 
^^^rties and chemical composition of soaps. Popu* 
i^ieaking, soap is an “alkaline or unctuous subs* 
tance used in washing and cleaning.’’ In its atriefiy 
chemical sense it refers to “some cond^natioiis of 
fatty acids with caustic alkalies which on treatmsttt 
with water liberate alkali, so very hditful in seoutl^'* 

M. 8. 1 



2 


MANUFACTUBfi OP BOAP 


DETEBOENT ACTION OP WAP. 

One of the most important properties of soap is 
the removal of fatty impurities and the abstraction of 
dirt from various kinds of textiles without injuring the 
materials. An explanation oi this detergent actiem of 
the soap has been sought for by many scientists, 
^e commonly accepted view is that when the soap is 
dii^Ived in water a small quantity of alkali is set free. 
It is this free alkali that attacks any greasy matter 
on the surface of the material to be cleansed and dis¬ 
solves it. This loosens the dirt particles adhering to 
the fat and renders them easily weishable. 

Exhaustive researches, however, have shown that 
the explanation given above is faulty. Modem scien¬ 
tists have based their explanations on the emulsifying 
power of soap solutions. Coming in contact with 
water, the soap gets hydrolysed, i.e., it is broken up 
into a fatty acid and a base. The emulsion wets and 
penetrates into oily textures and is capable of enter¬ 
ing into a colloidal combination with dirt that ad¬ 
heres to the oil. This consequently removes the dirt, 
and the soap itself is carried away when washed in 
water. Still others attribute the detergent action of 
the soap solution to its property of lubricating the 
texture and the impurities, thus promoting their re^ 
moval. Another view is that the alkali liberated by 
the action of water on soap helps the contact of the 
water with the dirty substance and thus gaeatly faci- 
^ litates the washing operation. 


VARIETIES OF SOAP. 

Various kinds (rf raw materials enter into the conS- 
positkm of the ^p; even the same material is avail¬ 
able in multifarious grades. Hence the properties <rf 
the soap exhibit distinct variations accord^ to the 
naitcae of the raw materials used. Attempts have 
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been itnde to classify soap <diiefly under two tntmd 
headings, viz., hard soap and soft soap. 


lunn AMO sort aoAjr. 

Soaps whidi dissolve very moderately In water 
and cannot be easily nd>bed cm the surface of the 
substance to be cleaned are technically known as hard 
soaps. They do not give lather freely, and being on^ 
partially soluble it takes much time and labour to 
scour a dirty material with these soaps and even then 
the substance treated is only partially or hnpeifectly 
cleansed. 

The soft soaps, in the other hand, dissolve readily 
in water, give free lather but they are rather wast^ul 
in use. ' 


coNsisTBNcnr or soap. 

Hardness or softness of soaps depends chiefly upon 
the alkali used. Soaps made with caustic soda are 
generally harder than those made with caustic potasd). 
As a general rule the sodium soaps made from fats or 
mixtures of semi or non>drying oils are hard soaps as 
distinguished from the potash compotmds of the dry¬ 
ing oils which are commonly distinguished as soft 
soaps. 

Hardness or softness of soap has also much to 
do with the ingredients other than the alkali. Consis¬ 
tency of a soap varies with the composition of the o41 
and fat from which it is made and also with the 
various filling agmits employed. Usually tallow, ad- 
mal fats and coconut oil produce a hard soap having a 
firm texture while the soaps obtained from linseed dl 
and castor oil are soft in texture. Again there are 
dls which yidd soaps which can neither be classed as 
hard nor soft, e^i;., mahua, grovusdnut oil, etc. The 
filling agmts generally lend a firm body to the soap. 
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Hence ix^iile making soaps careful attrition needs 
be paid to the selection the soap stods. Ndther 
haM nor soft soaps can find favour witih the common 
customers. They would like to have, (ui the other 
hand, a soap vidilch combines in one all the good pro¬ 
perty that a soap can daim. The art of a soap 
maimfacturer consists in blending the various hard 
soap making and soft soap making elements and the 
filling agents in proper proportions so that the finished 
product may be of a quite stisfactory consistency and 
quality. 


APPUOATIOH OF SOAPS. 

Besides these two broad sub-divisions there are 
many varieties of soaps, which serve diverse purposes. 
There is first the domestic soap which is largely requi¬ 
sitioned for laundry purposes; the wadiermen as a 
cla^ ctmsume a great quantity of laundry soaps 
which are generally a bit inferior to the domestic soaps 
in properties. Then there is the toilet soap which is 
necessary for cleansing the person. There was a 
time when the use of tdlet soaps was considered by 
the masses as a luxury which they could ill afford to 
indulge in large quantities. But toilet soaps have 
now-a-days met wider popularity. Then there are 
industrial soaps required for scouring purposes in the 
dyeing, woollen, silk and calico industries. In fac¬ 
tories cheap soap and liquid soap are consumed in 
huge quantities to wash off the hands and cleanse the 
floor and sundries. Special soaps, called marine soaps, 
are in demand for use in ships to be used with salt 
water. There is another cla^ o[ soaps known as 
medicated soaps. These include a wide range (rf 
artjtoles such as carbolic soap, margosa soap, coal-tar 
soqp, nai^thol soap, omiphw soap, sulphur 
etc.# etc. * ^ 
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Apart from these dasstficathms there fat aaather 
broad way of dasdfying the soaps based oh IheiP 
process of mahufacture. 

Bar Stoats are pale yellow laundry soaps graeraUy 
obtained by the process of settling and then finiidi^ 
in the shape of bars. These were mudi in demand 
during the pre-war days but they have now tallen into 
disrepute, their place being occtgiied by ball soaps. 

CaiMe Soap, otherwise known as Marssilles 
Soap, is made from olive oil and caustic soda. This 
is produced both in the white and marbled state, for 
which the addition of a little ferrous sulphate will be 
necess£iry. The former is said to be the purest, the 
latter the strongest. The object of roarMing the soap 
with an inscduble matter is to show that it contains 
but little moisture, since, if too large a proportion ttf 
water were present, the colouring matter would dnk 
to the bottom and remain there instead of bdng 
diffused throu^out the mass. 

Curd Soap is made from tallow, only a small por¬ 
tion of lard or coconut oil being added to amdiorate 
its hardness and give it softness. The soap owes its 
name to the special method of boiling and s^rating 
the soap out in the form oi curd before being framed. 
Various scented soaps have the pure curd soap as 
their basis. 

Dye Soap .—^These soai» have got the special pro¬ 
perty that they impart suitable colours to the* soeg> 
while they cleanse the doth. Various aidhne dyaA 
may be incorporated in the soap stock fin* the purpoee. 
The manufacture of these soaps may be taken up 
in India. 

Glyeeriae Soap Is generally a toilet soap item 
tallow and fats and is essentiaOy a mlxturt? of soap 
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and glycerine. The soap is often finished so as to be 
transparent to idew. 

or Bagmari SoQp.^This is grained soap of 
high quality prepare<l.at Bagmari, a suburb of Cal¬ 
cutta. It is very popular among the dhabis. 

Boney Soay is quite a misnomer. It contains no 
honey. It is usually a good yellow soap scented with 
the oil of dtronella. 

MargeiUes Soap, also much in vogue among the 
dyers and calico-printers, is prepared much in the 
same maimer as the Monople Soap. Simply in this 
instance sulphonated olive dl is employed in place of 
sulphonated castor oil. 

Milled Soap is a settled and fitted soap which 
has been milled properly. This generally refers to 
the best quality toilet soaps having compact texture 
and uniform condstency. 

Monople Soap, much used by the dyers and calico- 
printers, is prepared by the complete saponification of 
some sulphonated oil, preferably castor dl, with caus¬ 
tic soda. 

Mottled Soap is prepared from refuse kitchen 
stuff or low grade tallow and presents a marbled or 
mottled appearance. The soap generally contains a 
small quantity of ferrous sulphate or green vitriol to 
whidi it owes its peculiar colour. By exposure to the 
air the iron salt gets oxidised and a reddish tint is 
diffused over the bluish mottled mass. 

Moulded Soapa are so called because they are 
moulded in earthen cups more or less of the shape of 
a hollow hemisphere. These have a better soap value 
than other varieties of washing soaps and are much 
used by the washerman. Ihese are also made by the 
boiling process but the method of saltii^ owt in this 
case is rather laborious. 
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Pvt/e Soap* are gmeraSy laundry soaps for do¬ 
mestic purposes, have a pale yellow colour and gme- 
rally contain a fair percentage of rosin to telp the 
lathering property. These are made by the Idling 
process. 

Shat^np Soap .—^As the very name suggests the 
soap is used before shaving. The soap is made in the 
form of sticks. It should be capable of forming co^» 
ous lather which persists for a time. The soap shc^ 
be free from excess of alkalis and should be perfectly 
non-irritant. 

TtUflet Soaps and Ball Soapt are so named be¬ 
cause of their being finished in the shape of cakes car¬ 
rying designs and balls having definite wdghts. The 
names have generally nothing to do with the process 
of manufacture. 

Transparent Soap owes its name to the trans¬ 
parent nature of the finished cake. This property is 
developed by the special method of its manufacture and 
by incorporating various filling agents. 

Windsor Soap has generally the curd soap as the 
basis, only a little scent such as oil of carraway sup¬ 
port^ by a little oil of beagamot, lavender or origa¬ 
num, musk, etc. is incorporated for perfume. Brown 
Windsor soap is nothing but the white variety colour¬ 
ed with a little burpt sugar or what had turned mellow 
and brown with age. 



CHAPTER II. 


SAW BIATEBIALS IN SOAP BIAKING. 

fllHE raw materials for soap manufacture cover a 
Jt wide range of substances which may mainly be 
dasrifled under the following classes:— 

(1) Fats and Oils. 

(2) Alkalies. 

(3) Rosin. 

(4) Salt. 

(5) Filling Agents such as soap stpne, sodium 
silicate, starch, etc. 

(6) Soap Colours. 

(7) Soap Perfumes. 

(8) Water. 

As success in manufacture would depend upon 
the selection of the raw materials, a general descrip¬ 
tion of the raw materials and their chemical properties 
from the soapmakers’ point of view will be very ins¬ 
tructive. These propertie? are to be kept in view if a 
particular type of soap fulfilling special conditions is to 
be manufactured successfully. 

TALLOW. 

Tallow is procured chiefly from the fat of cows, 
bullocks, buffaloes, sheep, goats and similar animals. 
It is separated by fusion from the membranes and 
fatty matter by rendering, a process involving the 
use of heat and steam. 

Tallow as available in the market is very variable 
in Quality and colour. The tallow obtained from the 
thid( fatty deposits surrounding the abdomen is cm- 
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^klnred to be of the h^^iest quaUty and is isudl used 
for edible purposes. Inferior qualities of taUow are 
obtained from boUaw b<»tes of aidmals and are com* 
monly known as bone grease, bone fat, bone tkthw, 
marrow tafUm, etc. An oU separates out when miMt* 
ed tadow is altowed to crystallise out. Ibis is 
known as tallow oil and is also mployed in soap 
making to some extent. The genuineness OF tallow 
can be tested by its specific gravity (0.943 to 0.942) 
and melting point (42° to 46°C}. 

When boiled with caustic alkalies of 10° to 12° 
Be. tallow is converted into soap. Use of strongiw 
alkalies is inadvisable as in that case the first formed 
soap t^ids to separate out, thus hindering further 
saponification. Usually 13.79 to 13.85 per cent, of 
caustic soda or 19.32 to 19.38 per cent, of caustic 
potash is required to convert the tallow into soap. 
Amount of salt to be added for purpose graining 
and settling the soap is the smallest in the case of 
tallow, this being 8 to 10 per cent, of file waste lye. 
Chemically speaking, tallow is ciunposed of steailne, 
palmitin and olein in varying quantities. 

Tallow i^ves a soap of uniformly compact texture 
without any objectionable odour. It is therefore often 
blended with other oils and fats to impart firmness 
or body to the soap. Soap from the finest tallow ill 
white but that made from the common varieties ap>' 
pears brown. The soap is what is technically known 
as hard eoap, lathering scantily in water but the 
great advantage of tallow soaps is their excellent 
cleansing and keeping pn^ierties. They are not 
wasteful in use. Thou^ hard on ageing, they gene* 
rally ke^ w^ and do not get rancid like soaps made 
with other oils. Another important pn^erty of tallow 
is that its use as a soap stock increases the amount of 
wat^ that can be added to a soap without mi excea* 
^e sacrifice of firmness. When soaps firom oils ufh 

A 
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pear ioft, tallow soaps are cftoi added to s^e than 
a finnar body. 

Tallow comes from three sources in lndia» via., 
buffalo, oxen and she^. The tallow from buffolo and 
die^ is pure white in colour and exhiUts grains which 
are a bit firm. That from oxen is yellow!^ with soft 
grains', Australian tallow of the first class is fine white. 
It is the tallow in the market. 

TaUow Oil also gives good white soap which is 
softer than tallow soap. 


LAKD. 

Another animal fat required in the soap industry 
is lard, which is chiefly composed of stearine and 
olan. It has got varied uses in medicine and cookery 
and is rather a costly material. It gives a better soap 
than tallow but owing to its high price it is employed 
in soap making on a restricted scale, being used only 
in the manufacture of the best grades of toilet and 
shaving soaps. 

Lard is the fat separated from the membranes 
and blood of the hogs. The fat which surrounds the 
kidneys yields the best and finest lard. It is white, 
soft (idightly harder than butter) and pultaceous. 
Some varieties are of faint yellowish or creamy tint. 

Lard has a specific gravity of 0.931 at 15°C and 
0.881 at 50®C. Its melting point is 40° to 42°C whilst 
its soli(fifying point is 27.1° to 29°C. It contains 96 
per cent, of insoluble fatty acids. Lard requires 14.0 
per cent, of caustic soda or 195 per cent, of caustic 
potash for neutralisation and the soap obtained is 
white, odourless, of uniform texture, and lathers freely 
in water. It does not go rancid on keei^. 

Liord Oil, an <dly substance fcomed during the 
mamd^BCture of lard, has bem found unsuitable for 
soap manufacture. 
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COCONUT OIL. 

FM»n the Indian soap makers* point of view oocxP 
nut oil is the most im^rtant of the fatty substances 
suitable tor soap making. It is available in great 
abundance on the Malabar and Coromandel Coasts 
and the lower basins of the Ganges, the Brahmaputra 
and the Irrawady. Cochin variety of the oil is the 
most prized as being free from free acids and yields 
soaps of the highest quality. Calicut and Alleppey 
varieties are also good. 

Coconut oil has a pleasant odour, characteristic ot 
its own. Its specific gravity is 0.93 at 15°C and 0.87 
at 100°C. It melts at 20° to 25°C and remains in the 
liquid state for the greater part of the year. It is 
saponified readily, taking a stronger alkali (20° to 22° 
Tw) than any other fat at the ordinary temperature 
with the evolution of much heat. It lends itself to the 
cold process of soap making with the greatest facility. 
But one great drawback which the oil suffers from is 
that it goes rancid on keeping and gives out an offen¬ 
sive smell. The oil consists of stearic, palmitic, oleic, 
myristic and lauric acids as triglycerides and contains 
small quantities of lower acids, butyric, caproic, etc. 

The oil requires 18.2 to 18.6 per cent of caustic 
soda and 25.5 to 26 per cent, of caustic potash for 
complete neutralisation. With weak lyes the sapotd- 
fication is retarded till the lye gets concentrate to 
20° to 22° Tw as against 10° Tw in the case of tallow. 
The oil fobs considerably and special precautiom are 
to be taken to prevent boiling over. During graining 
the oil requires twice as mfidi salt as tallow or any 
other oil. 

Coconut dl yields a good white soap, lathering 
fredy in both fresp and salt water. The lather, how¬ 
ever, is Of thin body and lacks permanency, wbkdi te 
a feature of lard soap. The oil is theref(»« made-the 
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dhief basis in the manufacture of marine and hard 
water soaps. It is camd}le of taking up a very large 
percentage of water luid dlling events which would 
go to dieapen the cost of production. It is also used 
St maklig; toilet soaps but the product is rather harsh 
to ddksate skin unless blended with other oils. 

Tte soap from coconut oil is fairly hard in cem- 
slstancy but is rubbed off easily. It is often used in 
adnaheture with tallow to give the soap a greater 
lathering property. This admixture will also prevent 
craddng of the tallow soap when dried up. The sield 
of glycerine from coconut oil is also great being 12 
per cent, of the soap. The soap, however, does not 
keep well long and is likely to go rancid on long 
ke^ng. 


PAUI OIL. 

Palm oil is obtained from the fleshy portion of the 
fruit of the oil palm (Elacis Guincensis) and forms a 
good basis for soap manufacture. 

The <m 1 varies from a light yellow to a dark red 
colour and is sometimes of a buttery or tallow*like 
ctma^ency. The fatty acids contained in the oil are 
chiefly palmitic and oleic. 

From the soap manufacturers’ point of view palm 
oil makes an excellent soap stock yielding a pale soap 
of a Arm texture and compact body. It can be treated 
by the cold process also. For those having objections 
to the employment of tallow in the soe^ stock, palm 
oil will form a good substitute. The oU also consti¬ 
tutes a good Ingredient in toilet soaps, but such soaps 
are liable to lose their scent readily. Like tallow it can 
be used with coconut olL 

The oil mdts at 27® to 30®C and solidifies at 30® 
according to the age and origin of the oil. 

The oil requires 14.0 to 14.7 per cent of caustic 
soda for complete sapoidfication. The percentage of 
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caustic pota^ for the same purpose comes up to 39.7 
to 20.3. 


COTTON SEED OIL. 

Cotton seed oil is available in abundance in India 
in the cotton-bearing tracts and can be used as a soap 
stock. The soap made from crude cotton seed oil te 
good«but the colour is rather dirty, moreover it ccm- 
tains a considerable proportion of free fatty adds 
which may be as high as 21.6 per c^t. But 'tiie 
refined oil is a clean bright dl of a pale yellow colour 
and produces a white soap but this is liable to be soon 
discoloiu^d and does not also keep well. The oil, how< 
ever, may be used in admixture with other fats and 
oils in suitable proportions. 

, Cotton seed oil has a specific gravity of 0.916 to 
0.930 at 15.5°C. The flash point of the oil is 475®F 
and it solidifies at 0°C to 1®C. It requires 19.2 to 20.0 
per cent, of caustic potash and 13.71 to 14.3 per cent* 
of caustic soda for complete neutralisatioa The pro¬ 
cess of saponification in the case of cotton seed is 
rather difficult, the lye remaining in the body of the 
soap. The soap is therefore hard to obtain in a neutral 
condition. Saponification is best begun with caustic 
lye at 15°Be; addition of soap scraps or admixture with 
easily saponifiable fats accelerates the operation. 

'Fhe soap also is not so easily grained as tallow 
soap. Cotton seed oil yields a soap of thin body which 
can be hardened by mixing soda ash and sodium silicate. 
It is darker than the tallow soap and is comparativdy 
easily soluble in water. It is more soluble in water 
than tallow soaps and therefore lathers freely but tiie 
lather does not last as long as the. soap made from 
tallow and other fats. An addition oi tallow hence 
improves the washiu^ tux^Nuty of the soap. 

The soap made from cotton seed oil has a pale 
redihi^ ^ ^ detergoit propnty tait oAm 
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wnM on long storage. The dl is much used in 
pale soaps and floating soaps. 

The o41 aitpeais to consist chiefly (tf the glycerides 
oC pslmltic, ddc, Uaolic, myristic arid stearic acids. 


XJNSEED OIL. 

India’s resources of linseed are quite imn^nse. 
Lapge crops grow in Bihar and Orissa, United Pro- 
viik^ Central Provinces and Berar, Hyderabad, Ben¬ 
gal, Bombay and the Punjab. 

The oil is rather limpid with a greenish yellow 
colour. It has got extensive applications in arts and 
industries. It is, par excellence, the most important 
drying oil of commerce and is much employed for the 
manidacttue of paints. The oil is also prized by thg 
soap manufacturers, for the manufacture of special 
kin^ of soaps, mainly .soft and transparent. The gly- 
(xrides of linolic acid and isolinolic acid constitute 60 
to 70 per cent, of the oil. 

The oil occurs in various shades of colour (from 
yellow to light orange), has a specific gravity of 0.935 
at 15°C and 0.8881 at 100°C, the flash point being 
J30°-140°C. The oil requires for complete neutralisa¬ 
tion 18.9 per cent, of its weight of caustic potash or 
13.35 per cent of its weight of caustic soda. The 
saponification takes place readily, simidy on boiling. 
When the oil is saponified with caustic soda, the soap 
obtained has an unpleasant reddish colour. This is 
adiat makes the oil useless in the preparation of ordi¬ 
nary domestic soaps. But the oil when boiled with 
cau^c potash yields a brownish yellow soap free frmn 
any objectimiabla odour. The soap is very soluble, 
lathers profusely and has got a characteristic odour. 
This has got the additional property of giving clear 
transparent soaps, and it is this property wfaidi leads 
to the general pi^er^nce anuxig the soap manufao- 
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turers for liitseed oil whoi soft soaps are wasted ‘Tbe 
dl is used in ccnnbination with fish oil and cotton 
seed ofi. 


CASTOB on- 

Another dl frcmi the vegetable source is that from 
castog plant which flourishes most in Madras Presy.. 
Hyderabad State, Bombay Presy., Central Provinces, 
United Provinces, Hhar and Orissa. The dl can also 
be used alone or in conjunction with other oils in the 
manufacture of soaps. The dl can be made into soaps 
by the cold process with great readiness with iye 3^ 
to 34'’Be. Linseed or coconut dl is often added to 
soap stocks containing castor dl to improve the lather* 
ing property. 

Castor oil varies in colour from light yellow to dark 
brown, and possesses a characteristic smell and its 
specific gravity at 15.5°C ranges from 0.962 to 0.965. 
It solidifies at —18°C. The most important constituent 
of the oil is triglyceride of ricinoleic acid. It also conv 
tains smaller amount of oleic and linolic acids and 
smaller amounts of saturated oils. Acid value rises 
up to 7.0 per cent. 

The oil gives a very soft soluble soap with caustic 
soda and is easily saponified. It cannot take up much 
water. Castor oil being freely soluble in alcohd, 
castor oil soi^ is very clear and transparent. It is 
therefore used in preparing the cheaper Idnds at trans¬ 
parent soaps. It is imt sparingly soluble at ordinary 
temperatures in light petrdeum spirit in which other 
dts dissdve readily. It takes from 12.64 to 13.1 per 
cofi: of caustic soda and 17.7 to 18.3 pir cent of, caustic 
potash to saponify It, ratl»f less thah that required by 
tlw majority of Ms and dis. A strong(er lye from 19P 
to 18** Tw can be used and It is easily boiled up. The 
soap ladss in detergent property. 



HAmjirAcm7S£;or m 


u 

tnumiwiPOt 

4int)thi»'inoiwirtaiit soap stock 
wfaidi is extracted on a large scale in Madras and 
HoUtbay Presidenefes. The cold drawn oil is a pale 
Un^dd liquid of pleasant taste and is nuunly used for 
edU>le puiposes. It ctmtains less than 1.0 per cent of 
few fatty acid. The second and tlurd pressure oils are 
esictiadv^ used by the soap manufacturers. 

The fatty adds of the oU amsist princl^Iy ot 
oleic and Unohe adds and small quantities of palmitic, 
stearic, arachidic and lignoceric adds. Its ^tecific 
gravity varies from 0.916 to 0.919, solidifying at 2°C. 
It gives a soap white soft body, the colour depending 
tqxm the grade of the oil used. The soap gives only 
;Kanty la^r. Hence it is rarely used ^one in the 
manufacture of soaps but is used along with tallow and 
oils that would give a firm body. It is evident there¬ 
fore fhat it is not suitable for treatment by cold pro¬ 
cess. It requires 12.S6 to 14 per cent by wdght of 
caustic soda for neutralisation and 18.0 to 19.6 per 
cent by weight of caustic potash. 


MABVA OIL. 

Mahua is found in plenty in Bengal, Bihar and the 
greater part oi Central India. 

Mahua oil has cmne into large use among the soap 
makers. It is cheap and gives a soft body to the socq>. 
It is used along wltil other oils to give a balanced soap 
stodc. 

The oil is much used in laundry and cheap toilet 
op account of its low price. The has a pale 
yemw colour but dl light yellow colour is also met 
with. It raidts now-a-days as ime d the most import- 
Hjut fnap stocks and is generally used in conjunction 
milt ooamiit oil, tallow, sesamum oU, etc. It is dten 
substlhited for aidmal fat 
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Ifte soa|> from tiie mabm has a rather iMt 
condstency. It gives thin but ample lather. When 
wheat flour is used in the soap as a filler it can al]$KKth 
mudb water. 

The oil requires 13.6 per cent erf its w^ht of ' 
caustic soda and 18.7 to 19 per cent of caustic potash, 
llie soap solicbfies after graining at 57°C. 

sESAmiM on.. 

Sesamum oil is available in large quantities in 
Upper India and the Madras Presidency. It makes a 
useful soapstock, is light-coloured and fairly rich in 
" stearines ” which are deposited on allowing the oil to 
stand in the cold. The oil frequently contains large 
quantities of fatty acids consisting of a mixture trf 
about 78 per cent of liquid acids (oleic and linolic),and 
12 to 15 per cent of solid acids (palmitic, stearic, etc.). 

The oil has a .specific gravity of 0.923 and requires 
13.49 to 13.66 per cent of its own weight of caustic 
soda and .19 to 19.24 per cent of its weight of caustic 
potash for complete neutralisation. The strmgth'.Of 
the lye should best be 36° to 37°Be. 

On account of the large quantity of fatty acid pi’e- 
sent in the oil, it does not lend itself to treatment by 
the cold process. The oil, however, can be made into 
soaps by the boiling process. Usually mahua, coconut, 
castor and other oils are mixed with this in the making 
of laundry soaps to improve the quality. 

Soaps produced from sesamum oil are white iii 
colour and lather profusely. The soap is of medium' 
consistency. 

riSH OIL. 

Pish oil in hydrogenated state is now used in the 
manufacture of cheap soaps. The oil is amenable to 
treatment by the semi-boiling and boiling process. It 
requires 13.5 per cent of caustic soda and 18.9 per cent 
of caustia potash for cmnplete neutralisatitm. . 

M. S. 2 
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OTXEH OIU 

Among other oils which may be used in soap 
m^ng are rape or mustard oil, etc., but their use is 
rather restrict^ The runnings of mustard oil are used 
by sewne manufacturers to reduce the cost of produc¬ 
tion. 

Researches conducted by the Department of Indus¬ 
tries, Bengal, have brought to the forefront a number 
of oils which now go to waste for want of industrial 
applications. Some of these oils, specially neem oil, 
^nnal oil, raynO' oil and karanja oil have been found 
^ be suitable for the soap industry. They give soaps 
having good detergent properties, and in Bengal which 
is rather deficient in soap making materials their use 
is recommended on a larger scale than hitherto. We 
are indebted for the following accounts of these oils 
to the Bulletins published by the Department of Indus¬ 
tries, Bengal. 


NEEM OIL 

Margosa oil, commonly known as Neem oil, is the 
oil obtained fiom the seed of Melia, Azadirachta, a 
large evergreen tree growing wild throughout the 
greater part of the Indian Peninsula. Certain medici¬ 
nal properties are attributed to the oil which has ac¬ 
cordingly some application, a nominal quantity only 
being used by a few soap-makers to make medicinal 
soaps possessing the odour of the original oil. The oil 
contains oleic, palmitic and stearic acids with smaller 
Quantities of linolic, arachidic and lignoceric acids. Tbe 
oil possesses a characteristic odour and requires some 
treatment before use. 

Neem oil is a stock capable of producing a fairly 
hard soap, and, as such, should be highly valued, since 
most of cheap soap stocks available from vegetable 
source in India are of the soft kind. The soap from. 
Neem is almost as hard as the mahua soap. 
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The oh has a qpedfic gravity (tf 0^43 at 
and requires 19.62 per cent oi caustic potash and HOl 
per cent, of caustic soda for complete neutralisation. 
The o41 is, therefore, quite suitalAe lor the making of 
grained soap, moulded or stamped. Unsaponifiable 
matter is present to the extoit 2.3 per cent, in the 
cU vdiile the add value is 5.7. 

Neem oil sapotdfies readily and the soap produces 
profuse lather which is slightly greasy, ^t the oU 
gives a perfect washing soap in judicious mixture with 
other harder and softer stocks, but special treatmeil^t 
is necessaury in this case. 


RATNA (AMOORA ROHITUXA) OIL. 

The Rayna grows wild in the Gonda forests, in the 
Sikkim Terai, Assam, Chittagong, Northern and 
Eastern Bengal, and the Western Ghats. 

The fresh oil drawn frcan rayna has a deep red 
colour with a cloudiness and an odour which is neither 
strong nor very disagreeable. On standing, the dl be> 
comes clear, and a solid fat s^rates from it and set¬ 
tles at the bottom, having a colour much less deep tiian 
that of the oil itself. The fresh oil has a spedlic gra¬ 
vity of 0.9016 at 29.5°C and a saponificati^ value of 
198.27, i.e., the oil would require 19.827 pet* cent, of its 
own weight of caustic potash for saponMcation. 

The oil contains a larger proportion of unsaturat¬ 
ed fatty acids which impart a soft consistency to the 
soap made from it, while endowing the same with high 
lathering and detergent qualities. The dl can there¬ 
fore redace linseed oil or other soft stocks commonly 
used in admixture with the hard soap-producing fats 
and oils for the proper softemng of the body of tiw 
soap. The oil contains resinous matter, which al^o 
ad(b to its cleansing and lathering properties, but at 
the same time makes it unsuitable for soap-nuddng by 
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the cold process. It can be used in maldng moulded 
soaps, liw oil does not show any unusual b<^viour 
on boiling with caustic soda, the saponification pro- 
ceeihng normally and the resulting soap graining out 
rt^idly on salting. 

The colour of the soap does not undergo any 
change on storage. Of scarcely less importance is the 
resistance which the soap from this oil offers to ranci¬ 
dity. Further the slightly aromatic odour which the 
Kayna oil soap possesses remains intact for a long 
time. 

KARANJA (PONOAMIA OLABRA) OIL. 

Karanja or Pongam oil is obtained from the seed 
ot Pongamia Glabra. The oil is used in small quanti¬ 
ties in Southern India for the manufacture of settled 
soap. 

The oil has a specific gravity of 0.929 at 31 °C and 
a saponification value of 185.3, t.e., it requires 18.53 
per cent of its own weight of caustic potash for saponi¬ 
fication. 

The oil contains a compound substance having a 
disagreeable smell which is passed on to the soap unless 
removed beforehand by bringing about its decomposi¬ 
tion. The latter is brought about by protracted boilii^ 
with caustic soda in course of saponffication. The oil 
cannot therefore be used by itself or in combination 
with other oils and fats for making soap by the cold 
process free from obj^tionable odour. 

Karanja oil saponifies fairly easily to form a soap 
of a s<^ consistency and having good cleansing pro¬ 
perties. It lathers freely and has a thidc greasy fed, 
the latter due to the presence in the oil of some resin¬ 
ous matter which is converted into soap. The stock 
has been found to be suitable for the making of mould¬ 
ed and settled soaps in admixture with other stocks, 
the soaps still possessing good lathaing and cleans^ 
int^rties. 
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Since Karanja dl is a comparativeiy «rft stodk* 
moulded soap of the i»^r degrw.of hardness cannot 
be made of a mixture of oils and fats contaidng more 
than 25 per cent, of this oil Having regard to the 
other requirements of the soap it will be found coa- 
vffloient to use the dl in proportion lower than the 
maximum stated above, for ensuring good body and 
high cleaning prc^rty to the soap. Soaps made from 
mixtures containing higher proportions oi Karanja dl 
than 25 per cent, will dissolve too quickly. Such soaps 
will have a tendency to turn subtly brownish on loi® 
storage. In a moulded soap, however, a brownish 
colour is not generally considered so much a disquali¬ 
fication. 

The soap made entirely from Karanja oil can be 
grained and moulded, but it develops a dirty brown 
colour on prolonged storage. The soap grained over 
brine has a solidification point of 39°C as against 
66.5°C for tallow, 57°C for mahua oil, 54°C for punnal 
oil, 52°C for rayna oil and 54'’C for groundnut dL 

PUNNAI. (CALOPHTLLUM INOPHTU.UM) OIL 

The proper use of the oil as a soap stock is, how¬ 
ever, little understood and hence it is being used only 
in the preparation of the cheap classes of soaps of in¬ 
different qualities. 

The oil as expressed has a li^t ydlow cdour Uath 
greenish tint which deepens on standing. The oil has 
a tendency to deposit particles of solid fat. It has a 
characteristic odour, not very disagreeable, by which 
it can be identified unmistakably. On cooling, the oil 
begins to thicken at 5°C and becomes a viscous solid at 
about 0°C. The freshly expressed dl has a specific 
gravity 0.932 at 36ii°C and requires 19.4 per cent 
of its own wdfdit of caustic soda for saponifteation. 

The presence of comparativdy huge tmoportions 
of free ftotty adds and resinous matter in the oil Intmv 
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fa?es with the slow and progres^e saponification of 
the stock, so necessary for success in the cold process 
and thereby renders the cconplete sapmification of the 
ofl an impossibility. 

It has been found that the oil is saponified easily 
on boiling and the soap made entirely from this oil has 
a dark yellowish-brown colour. The soap is, however, 
free from odour and has a soft consistency. It has 
good cleansing properties and a very mUd action on 
the skin. The lather is quick smd abundant. 

The brownish colour which the soap develops is 
calculated to be a disadvantage in the use of the oil by 
itself. In admixture with oAer stocks, however, the 
oil can be used up to 35 per cent, with great advantage 
in the making of all varieties of moulded soaps having 
high cleansing and lathering properties. By refining 
the oil, larger proportions of this stock up to 70 per 
cent can be used in admixture with other stocks in the 
making of the above-mentioned soaps. The refining 
eliminates most of the resinous matters present in the 
oil and considered to be responsible for the disadvan¬ 
tageous colouring substance. 

SArrMWER OIL. 

Safflower oil, obtained from the seeds of Cartha- 
mus Tinctorius is grown in different parts of India. 
The oil has a specific gravity of 0.9253 to 0.9280 at 
15.5®C. It requires for complete saponification 18.7 to 
19.2 per cent, of caustic potash and 13.36 to 13.79 per 
cent, of caustic soda. Iodine value of the oil is 129.8 to 
149.0. The oil is better used in the manufacture of 
soft soap than in the manufacture of hard soap. 

OHAULKOOORA OIL. 

The oil is extracted from the seeds of Taraktogen- 
pus Kurzii, a tree found in Assam, Bengal and Rirma. 
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Hie C41 is known for its high optical rotation. The 
average specific rotation at 15°C is about 50. The 
importance of the oil lies in its use as medicine. It has 
been used for many years in the treatment of leprosy 
and other ^in diseases. The oil has a specific gravity 
at 30°C of 0.945 to 0.952. The oil requires for com¬ 
plete saponification 19.8 to 20.8 per cent, of caustic 
potash and 14.14 to 14.86 per cent of caustic soda. 
The composition of the oil has not been fully worked 
out but its fatty acids include chaulmoogric and hydno- 
carpic acids as well as palmitic acid. 

CAUSTIC SODA. 

One of the most important ingredients in soap 
making is the caustic soda. Formerly the caustic 
soda was made by the manufacturers themselves by 
treating soda ash with lime water. But this method 
of lye making is now obsolete as caustic soda of reli¬ 
able quality may be had ready at hand at cheap prices. 

Caustic soda comes into commerce in four 
forms: 

(1) sticks, 

(2) flakes like scale of fishes, 

(3) blocks in casks, 

(4) solution. 

The caustic sticks are, however, rarely used in 
soap making on account of their high prices. Caustic 
liquors are not also taken into credit for containing too 
much impurities. Flasks are too costly for large use. 
In fact blocks are mostly in use. 

Commercial caustic soda is a creamy or white 
mass, having a slightly fibrous structure. It is very 
hygroscopic, readily absorbing water from the air and 
passes into a highly caustic liquor. It also readily 
absorbs carbonic acid from the air, passing into car¬ 
bonate sa that it is not desirable that caustic soda 
should4ae exposed too much to the air. 
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Caustic soda is sold in the market in a variety of 
grades, each grade containing a definite percentage of 


caustic soda. 

per cent of 

Grade 

caustic soda. 

60° 

77.42 

70° 

90.32 

72° 

92.90 

74° 

95.48 

76° 

98.06 

77° 

99.35 

77.5° 

100.00 


The figures indicating the grade have a signifi¬ 
cance. The degrees represent the percentage of 
sodium oxide present in the alkali. The highest 
grade, containing as it does more available caustic 
soda and less impurities is much more advantageous 
to use. For example, 77.5° caustic soda means that 
77.5 parts by weight of sodimn oxide are present in 
100 parts of the caustic soda. And since from the 
molecular weight of the caustic soda it appears that 
80 parts of the soda contain 62 parts of sodium oxide, 
77.5 parts of sodium oxide must be present in 100 parts 
of the caustic. It therefore comes to this that cent 
per cent pure caustic soda is designated as 77.5°, 
while a caustic soda of 90.32 per cent, purity will con¬ 
tain 70 parts by weight of sodium oxide and will con¬ 
sequently be designated commercially as 70°. 

The amount of caustic soda required to neutralise 
various oils and fats is given in the following table:— 
Almond Oil 13'4 seers to 14*0 seers 


Castor Oil 

12-6 


to 13*1 

Coconut Oil 

18-2 

tf 

to 18*6 

Cotton Seed Oil 

13*7 

f9 

to 14*3 

Fish Oil 

12-8 

ff 

to 13*5 

Groundnut Oil 

' 12*9 

ff 

to 14*0 

Lard 

13-9 

tf 

to 14*0 
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linseed Oil 

13*4 se«a to 13*9 setna 

Mahua Oil 

11-2 

>9 

to 13*6 

99 

Mustard Oil 

12-4 

99 

to 12*6 

99 

Olive Oil 

13-2 

>9 

to 14*0 

99 

Pahn Oil 

14*0 

>> 

to 14*7 

99 

Rapesegd Oil 

12*0 

99 

to 12*8 

99 

Rosin 

12-2 

99 

to 13*8 

91 

Sesame Oil 

13*5 

99 

to 13*7 

99 

Sun Flower Oil 

13*3 

99 

to 13*7 

99 

■Rillow 

13*8 

>1 

to 13*9 

9 * 


CAUSTIC POTASH. 

Caustic potash possesses chemical properties very 
similar to those of caustic soda. Only it is much 
stronger in chemical action than the latter in every 
respect. But from the manufacturers' point of view 
there is an essential difference between ^e soaps pro¬ 
duced with caustic soda and caustic potash. As al¬ 
ready mentioned (page 3) the soaps made with caus¬ 
tic potash are generally softer in consistency and more 
soluble in water than those made with caastic soda. 
Hence when soft soaps are to be manuftictuped caustic 
potash is requisition^ but it is rar^ used in making 
ordinary domestic soaps. In makicpwlet soaps aMKte- 
times a fraction of the total alkali consists of caAic 
potash. 

Caustic potash dissolves readily in water forming 
a lye with considerable evolution of heat. It is hygros¬ 
copic and readily absorbs carbon dioxide from the air 
and is converted into potassium carbonate. Hence it 
is of the utmost moment to the manufacturers that 
the caustic lye should be as little exposed to the air as 
possible. 

Caustic potash, it requires no m^ition, neutralises 
fatty acids to soaps. &it generally the percentage of 
the potash is rather higher than in the case of caustic 
soda. Usually ISiS to 20 p.c. of pure caustic potash Is 
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required for saixHiification as against 13 to 14 per cent 
of pure caustic soda. As a matter of fact the quantity 
of caustic potash required to neutralise a sample c£ oil 
is exactly 1.4 times the quantity of caustic soda requir¬ 
ed for the same purpose. 

The soaps made with caustic potash are ^ft and 
dissolve readily in water. The soaps therefore lather 
more frerfy. 


SODIUM CARBONATE. 

Next in importance among the alkalies is the car¬ 
bonate of soda. Formerly, it was consumed in huge 
quantities by the soap boilers to prepare their lye at 
the factory but now-a-days the caustic soda having 
come into wider use, the sodium carbonate is employ¬ 
ed rather on a restricted scale. It cannot be safely 
used in making soaps from high grade oils and fats 
and can only be made use of in the preparation of soaps 
from free fatty acids. The carbonate is used by the 
fullers as such in cleaning dirty cloths and has good 
detergent properties though it is not quite non-injurious 
to the softer materials. 

The carbonate of soda occurs in the market in five 
distinct forms, viz. soda ash, refined alkali, soda crystals 
(occurring in large crystals), crystal so^ (occurring 
in small crystals) and bicarbonate of soda. Of these, 
soda ash is used to a limited extent by the soap boilers. 
Two forms of it are available, viz. caustic soda ash and 
caiPonate ash and possess varying degrees of strei^th 
known as 48 degrees, 50 d^jees, 52 degrees, up to 
58 degrees. The d^rees refer to the amount of alkali 
present in tern^ of sodium oxide but expressed as 
Ekiidish d^rees. 

Soda aah 48°, sometimes called caustic soda ash, 
often contains besides carbonate of soda, 4 per cent, 
caustic soda (sodium hydrate) and 10 per cent, salt 
(socium chloride) together with water and impurities. 
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Cvrhmtde of ttoda or 9oda ash 58°, also terms^ 
*' light ash ” and refined alkali, is commercially pure 
sodium carbonate containing about 0.5 per cent. salt. 
The 58° represents the English degrees and corresponds 
to 99 per cent, sodium carbonate. It is better to use 
the 58° stuff than the 48° one. 

Soda erystals or Washing soda is often added to 
the soap to the extent of 5 per cent of the soap; a 
larger quantity cannot be used as it would cause much 
effervescence on the soap. This material both cheapens 
the cost of production and adds to the detergent pro¬ 
perties of the soap. 

Soda Crystal is also an important filling agent in 
so far as it has got detergent properties and prevents 
loss of soap by softening the hard water during wash¬ 
ing. This also has a hardening action on the soap. 
It is often added when water is found in excess in the 
soap, or in pale soaps where use is made of resin. But 
a lai^e use is to be avoided as it would cause formation 
of saline efflorescence on the soap. 

It is not judicious to use more than 5 to 10 parts 
of soda to 100 parts of the oil. 

CAHBONATE OF POTASH, 

The standard for refined carbonate of potash is 
90-92 per cent of actual potassium carbonate present, 
although it can be obtained testing 95-98 per cent. It 
has got the same properties as sodium carbonate but 
is less used than the latter. 


• SALT. 

Salt is required in large quantities in manufacture 
of soaps. It is maiidy used for graining the soap out 
from a mixture of oils and alkalies. Soaps being inso¬ 
luble in strong brine separate out when salt is added 
in quantities to make the mixture saline. The quantity 
of salt required for the salting out process in the case 
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Of the various oils and fats is a very variable Quantity. 
Salt is added sdid but sometimes it is made into brine 
of special strei^hs btfore additim to the waste lye. 
'fhe usual quantity of salt to be added to 100 parts of 
the oil is 12i parts. 


ROSIN. 

Rosin finds wide applications in the manufacture 
of pale laundry soaps. It is brittle and transparent, 
its colour varsdng in shade greatly according to the 
qua^ of the product. For pale soaps only bleached 
and white rosin commonly known in the trade as W.W. 
?.e. water white and W.G. i.e., window glass can be 
used; for dark coloured soaps the common varieties 
can be employed with impunity. 

Addition pf rosin increases the cleansing power of 
the soap, promotes the formation of lather, amelio¬ 
rates the firm type of soaps, avoids rancidity and im¬ 
parts a sweet balsamic aroma. Hence soaps made of 
fat, which are sparingly soluble in water and give only 
small quantity of lather are admixed with rosin. It is 
also added to form soaps when they are to be softened 
down. But one defect it suffers from is that it often 
causes stickiness and sweating. It is to be added in 
definite quantities or the soap will be of buttery con¬ 
sistency and lose its firmness. The amount of rosin 
that can be assimilated by various fats and oils depends 
on their very nature. Good tallow will carry more 
rosin than soft grease. In general, the firmer the soap, 
the more rosin it is capable of carrying. Usually good 
tallow will absorb about 40 to 50 per ceift of rosin, and 
25 per cent of grease without making the soap exces¬ 
sively soft. Rosin can be incorporated in both hard 
and soft soaps but the soap is rather liable to get darker 
with age. 

It may be noted that soaps ccmtaining rosin are 
often ydlow in colour, like ordinary household soap. 
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Ro^ requires 12.2 to 13.8 per cent of caustic soda 
for sapraiificatlon. 


FnUUNO AGENTS. 

The filling agents are intended to increase the bulk 
cf the soap without increasing its cost of production. 
A number of filling agents are employed by the soap 
manufacturers. Particular care should be taken for 
their selection and the proportion in which they are 
to be added. The addition must not be so heavy as to 
detract the detergent property of the soap, or aff^ 
its keeping quality. All these factors are to be reckon¬ 
ed before mixing them. 

The more in^)ortant of the filling agents are 
silicate of soda, starch, sulphate of soda? sugar or a 
combination of them. Formerly soap stone, silicious 
matters, kieselguhr were much used but their use is 
now very restricted as'they have no cleansing pix^r- 
ties and on the other hand break the grain of the soap 
and make it wasteful. 

The most important of the lot is however the 
silicate of soda and potash, specially the former. 

SODIUM SlUCATE. 

Sodium silicate is brittle, breaking with a con- 
choidal fracture and resembles glass. Liquid sodium 
silicate is a viscous liquid (50° Be, Sp gr. 1.50—^1.54). 
Generally it is of an alkaline character and possesses 
good detergent properties. Neutral silicates containing 
smaller preportion of soda are ctften used. 

Usually 5 per cent is the quantity employed in 
making pale soaps and such a quantity will harden a 
soap. The proportion of the silicate is scanetimes in* 
creased to 25 per cent. If,- however, the proportion 
largely exceeds this, then the tendency is for the soap 
to bedkne pasty and very wast^ in use. 
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Hie presence of silicate of soda increases tiie alka¬ 
linity of the soap. 

The detergent properties of the soap do not suffer 
by such addition though the soap is liable to get a bit 
cai^tic and wasteful in water. Excess of this filling 
agent, however, renders the soap thin. 

I^licate of potash is also used by soap manufac¬ 
turers, specially for mixing with soft soaps. 

STARCH. 

Another filling agent is starch. This has got the 
property of combining with water in the presence of 
filk^es into a gelatinous mass soluble in water. Hence 
this is added to make the soap of proper texture when 
it has got thin without dispensing with surplus water. 
The use of starch does not produce any alteration in 
the appearance of the soap but the detergent property 
of course deteriorates, 2 per cent is, however, a fair 
quantity to use but this can be used upto 30 p.c. in 
cold process soap. Sodium silicate of 26° Be is added 
to cold process soap, when the soap has thickened 
considerably. 


GLAUBER'S SALT. 

This is another filling agent which has got the 
pix^rty of rendering soap hard. But its use is accom¬ 
panied by a very undesirable deposition of saline efflor¬ 
escence on the soap which also becomes more wasteful 
in use and weaker in detergent properties. 

SOAP STONE. 

Soap stone, otherwise known as French chalk or 
talc, is often incorporated to the extent of 15 to 20 per 
cent as a filling agent. It lacks the detergent properties 
of silicate or soda crystal and the binding power of 
starch. It simply supplies a mechanical filling agmt 
for the soap. 
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PEARI. ASa. 

Pearl ash imparts to the soap a finer texture due 
to the double decomposition between tiie soap and 
pearl ash. The soap is rendered smooth, transparent 
and hard. But excess of it renders the soap soft and 
pasty. 


BORAX. 

Borax has often been suggested as a filling agent 
especially because it has got a good detergent property. 
But it is rather expensive to be so employed and hardly 
goes to reduce the cost of production. 

Borax is chemically known as borate of sodium 
and occurs in fine, rather efflorescent crystals. Borax 
is soluble in half its weight of boiling water and about 
12 parts of cold water. 

SOAP PERFimES. 

Soaps made from animal fats and oils are often 
attended with an unpleasant, if not offensive, smell. 
This has to be masked if the products are to find a 
ready market With this object in view the manufac¬ 
turers employ a wide range of cheap scents, natural 
or synthetic, to disguise the odour of the soap. Again 
toilet and medicated soaps have to be delicately scented. 
For this purpose essehtial oils of the best qualities are 
mixed. To make the fragrance lasting the use of some 
fixative agents such as tincture of musk, amtergria, 
tolu balsam, benzoin, civet, oils of Peru balsam, sandal 
wood, patchouli, cloves, aniseed, benzyl or ethyl ben¬ 
zoate, etc., etc., is recommended. 

In selecting perfumes for soap care should be taken 
that the perfumira neither have any deleterious t^ect 
on the ccdour of the soap nor disturb its composidon. 
Again suitable blending of perfumes is very mddi 
necessftry as two unsuitable perfiimes may by mutual 
reactioh caned each other. 
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Oave oil, cassia dl, hettotropin, vanillin when 
aiMed to the soaps cause Ifiem to be discoloured or 
to darken in keying. Ddk»te perfumes sudi as ber* 
gamot oils, etc., should not be added to soaps with 
free alkalies. 


NATURAL PERFUMES. 

A knowledge of the principal natural perfumes 
used in soap manufacture is necessary for soap makers. 
A list follows :— 

Anise Oil. —Colourless, or at most faintly yellow 
oil when fresh. Has a peasant odour and an aromatic 
sweet taste. 

Bergamot Oil .—^Has a pale yellow colour but is 
often met with having a greenish tint. Has a strong 
agreeable odour. Is largely used in sc enting toUet 
soap. Should be kept out of contact Witli' Strife often 
reptaced by lemon oil for cheapness. 

Carrawag Oil .—^Has a light yellow colour, an aro* 
matic odour and burning taste. Is largely employed 
in the scenting of soaps both alone and in combination 
with other essential oils. 

Cassia Oil .—Has a yellow colour but turns dark 
brown standing. Has a pleasant odour not unlike 
that of cinnamon but not so pleasant. Gives the 
characteristic odour to Brown Windsor soap and is 
useful for sweetening coal>tar medicated soaps. Causes 
darkening. 

Cinnamon Oil. —^Viscid, golden yellow or golden 
brown according to age and has a burning but sweet 
taste. Much used in soaps. 

CHmmeUa Oil .—^It has a pale yellow colour and a 
peculiar {Peasant odour. Much used by soap makers. 

Clove 0(l.-~Colourless but soon beocanes yellow¬ 
ish to brown and has a pleasant tsgicy odour and strong 
bundng taste. Is lar^y used in soap making and 
indii^pensafoie in carnations. 
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Cmionder ideasant odour, 

flitarp arcKoiatic taste. Very largely used in scenting 
soaps. 

EuetUyptm OU. —Is colourless, possesses diarai> 
teristic odour, and is chiefly used in medicated soaps. 

Gferanium OU. —^Used largely in making rose and 
bouquet soaps. Particulariy suitable for use in hi^ 
class soaps. Has an odour like rose. 

Laoender OU. —^Light yellow colour and a sharp 
biiming taste. Only used in high class soap. The oil 
undergoes decomposition in the presmre of air. It is 
scarcely used alone, oakmoss, rosemary, thyme and 
bomeol being usually blended with it to modify and 
round off^the scent. 

Lemon Grass OU. —colourless oil, possessing the 
scent of roses or rose geranium. It is much used in 
scenting soaps and forms the basis of all veibcmas. 

Mirbane OU. —^Has a strong lasting odour. Its use 
is not recommended. 

Neroh OU. —Has an odour like orange, and bitter 
taste. It is a cheap scent and is much used. 

Orange Off.—Has a golden ydlow colour and yields 
the characteristic odour of orange. 

Rosemary Oil. —^Is good and stable, imparts fresh> 
ness, useful in many compounds, specially lavender. 

Sandal Wood OU. —^This has got the characteristic 
smell of sandal wood and is yellowish in colour. It is^ 
much used in toilet soaps. 

Verttoert OU. —Gives persistent odours, good for 
violets. 

Thyme OU. —^Excellent for inq>arting freshness to 
an kinds of soap compounds, and has got good anti* 
septic value. j, 

Be^des these, otheh oils are used hy the soap tna* 
nufacturers, e.p., palmarosa oil, dt of saasafrds, uduter 
green (Hl^,oil of peppenniid:, dl'of xHitmeg, dll’prtiteon, 
spike oil,'sdang oil, patdioidi oU* ' ' 

M. a s 



m. 


mmiwMmimmmm 


Sj'nthetic perfumes are, however, being empU^wd 
^:|e,;|i|^i.|3rteht‘ by.;Vihe soap imuntfactucere. 

mqpcHrtant of tiwm are hema l but^te, dtral. 
<atx«meuol, poumarm e. e»^;aidr^^iiSirTSl®Ge^, 
ioaone, Una^ rhocfinol, sgfiail, santalol, skatol, terpe- 
^ These are not generaUy used alone but are 
owfided 2 or more together, to reproduce the odour of 
sqo^ w«l-known flowers, afodlfiere are also iiKluded 
to iii^iart a sweet floral touch to toe body perfume 
Fot examine, oil of lavender is modified by coumarine 
a^ bei^lacetate; Jasmine by indol and linalylacetate- 
Wy by bois de rose femeUe and linalol; narcissus by 
I»^r^ methyl ether and jasmilone ; rose by gera- 
idol and itoenylethyl alccdiol; and so on. 

amongst others, will 
bte^ed*~”* ^ distinct natural tone if suitably 

Wtoc.—TeipMjeol, Heliotropin, etc. 

polaf.p-Ionone, Irison, Viodoron. Irisoil. 

etoyl^TOhSr Phenyl- 

^ /osmms.--Benzyl ac^^ Indol. Lenalyiacetate, 

Omnpe.—Yara Yara (Beta-naphtool^thvl etheri 
Btomelia (Beta-naphtocd-etoyl etoer) , etc 

^®***‘~Geraniol, Itoodinol, Gfflaiii!art»fa*o 

Linalol, Citronellol. Phenyletoyl’arS; 

^^a^ttaft.-.Madc xylol. Musk ambrette. Benzylben* 
isoeuganol. 

Racinold, NeroBne, etc 
ele, ’ 



mw MAifmiAifi m scmp Mnatim m 

Vipbeaykstimr, ete. 

Ttefki. —^Amyisa&cylate. Heliotroi^ etc. 

Hair.-<--4:3ciiumailne, liquid St(»rax» etc. 

nxAnvBS. 

There are various gums and resins ^ch hav« got 
the property of fbdng the scent of the p erfumes add^ 
Chief of them ^ BMU^Ba^amT Jdu 
Benzoin, Myrrh, Stmax, etc., etc] wESTTfiese are 
added in the soap they make the scent lasting and tto 
not aUow them to pass off too quickly. Various tine* 
tures and infusions are also employed for the sanw pur> 
pose. The most popular of them are infusion ambrette, 
infusion musk, tincture civet, tincture iris, etc., etc. 

SOAP OOLOVKS. 

In selecting colours fm* the soap care should 
taken that they are not acted upon by alkalies which 
may be present in the free state in the soap. This 
precludes the use of Prussian Blue, Chrwne Ydlow, 
Alkali Blue, Magenta, etc. A large nundber of mineral 
colours was formerly onployed in dyeing soaps such 
as ultramarine, vermilion, chrome green, cadmium 
yellow, caramel, ochres, etc., but as these are liable 
to separate out frmn the soap as it cools down and 
to form speckles tmless ^lecially attended to, their use 
has been now-a-days superseded by coal-tar dyes whhdi 
are hi|hly soluble in soap, can rea<£ly mixed and 
produce every imaginable shade, dark and lisht, in 
the soap. The cdour also should not have any ddete- 
rtous action on the perfumes and should resmnUe so 
far as possible the colour of the flower whose odour 
is sought to be reproduced. Dyestuffs are g^neral^ 
preferred to pigments. 

A Hal (rf the more important colours follows:— 

... White.—^Ziac oxide, Titanium Dioxide, 
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y«{lim.-^’>‘Fluorescdne Yellow, Soap Yellow, Quino¬ 
line Yellow (water-sohA>le or sfM {^lible), Metanil 
Ydlow, Cadmium Yellow, Ochres, Napttiol Yellow, 
‘Tartrazine, Uramine Opal. 

Red .—Cardinal Red B, Ponceau 2 R, Rhodamine, 
Saffranine, Crocein Scarlet. 

/Soae.-^Ponceau, Scarlet, Vermilion. 

Bright Rose ,—^Brilliant Roses, Rhodamine B. 

Deep Pink .—^Erythrosine B, Eo^ne. 

Bluish Pink .—^Bluish Pink N., Saffranine, Rhoda¬ 
mine B Extra-G. 

Green .—^Fast Light Green, Ultramarine Green, 
Chrome Green, Alizarine or napthol con^>ounds. 

Orange .—Brilliant Orange G. , 

Brown .—Soap Browns, Soudan Brown, Caramel, 
Umbers, Burnt Sienna, Bismark brown. 

Blue .—^Methylene Blue, Ultramarine, Cyanole 
Blue FF’. 

Violet .—^Formyl Violet S 4 B, Methyl Violet. 

A variety of other shades may be obtained by 
mixing these different colours, e.g., a nuxture of red 
and blue will produce violet and lilac tints; blue and 
yellow will give greens of various tones; red and ydlow 
will yield scarlet rose, etc. 

The colours require careful testing before use. 
They must be perfectly soluble in hot water, should not 
cause spottiness in the soap, be stable when exposed 
to light, and the froth caused by the coloured soap 
should be white. 



CHAPTER HI. 

nONCinJBS OF soap manwactcbe. 

A s has already been stated the fats and essen* 
tially consist of glycerides of one or more fatty 
acids. When these are acted upon by water, they 
are split up into the constituent adds and ^ycerol. 
lliis phenomenon is known as hydrolysis. veto* 
city at which the reaction proceeds is greatly deter^ 
mined by the traiperature the mixture or emulsion 
ot oil and water. The higher the temperature, the 
quicker does the hydrolysis go on. But there is a 
point beyond which the hydrolysis cannot take place. 
A reversible reaction sets in as a result c£ which the 
fatty acids and glycerol combine together to give the 
original glyceride and water. Hie process of hydro¬ 
lysis is therefore never complete. 

SAPONIFICATION. 

The hydrolysis would continue if fatty acid is 
removed from the mixture as soon as it is formed. 
This can be accomplished by the replacement of water 
by sodium or potassium hydroxide or what are cixn- 
moidy known as caustic soda and caustic potaih. Thd 
fatty add is converted into constituent sodium and 
potassdum salts which separate out as soap. This 
phenomenon is known as saponification. 

When oils and fats are acted upon by alkalies, the 
reaction may be considered to consist of two sqiarate 
and ind^i»ktent reactimis which progress side by 
side. The water in the lye first hydit^yses the fat 
or cdl into some fatty add and g^yoerd while the add 
in its tm^ is attached fay thq alkali with the sqparaf^ 
ol 8Qtq;>. ... - ^ : 
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WSAf ISSOAP. 

We have thus a definition of soap and ttie clue 
ijb its manufocture. The word aoap is applied to what 
is reSlly a mixture of alkali salts of the h^er fatty 
adds and water. Various inorganic salts and ndneral 
matters may also be incorporated in the body of the 
soap. 

The crucial point in the manufacture of soap is 
to select an oil or fat that can be saponified and treat 
it vMtir an alkali. Mineral oils cannot be saponified 
and hd^ these can by no means be used in soap 
making. Blven the ve^table oils and fats adulterated 
with mineral oils are ill suited for the purpose. 

The next important feature in soap maldng is to 
arrive at a complete saponification of the oil. There 
should be no free acid and fat present in the soap, 
for that promotes rancidity of the soap. On the other 
hand the alkali must not be present in the free state 
in an excessive quantity. A slight alkalinity of the 
soap is allowable but not the slightest presmce of free 
fat. 


HOW SAPONIFICATION PORCEED8. 

For the best results in soap making, i.e., for secur¬ 
ing congilete saponificati<xi, the treatment of the dl 
with the caustic alkali reqidres particular care. Each 
oU'requires a definite p«x»ntage of its own weight of 
the caustic alkali for oxnplete neutralisation as has 
already been explained on page 24, and the reaction 
must also be allowed to take place at definite tempera¬ 
ture. The concentration of tlw caustic alkali soaps 
has also much to do with soap bdling. Some oils are 
only saponified with strong alkalies while otiiers are 
acM tgwn by weak alkalies. For instance, mi bdling 
with caustic alkalies of lO** to 12^ Be tallow is con¬ 
verted into soap; in the case of oothm seed oil aapo- 
idflcathm is best begun with caustic lye at 15** Be; in 
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tbe cate ot castor dl saponiflcatkm occurs with lye of 
10° to 12 '^ Be; ooooihi^ oU requires lyes o| 15° to 
18° Be. Ilie lye is often added to bateh^, the strengQi 
bdng iix'reas^ gradually as saponification proceed 
In c^ process soap the stn^;igth of lye is oftm strcmg* 
er. Ihe strength of the alkali controls the conunenoe- 
ment of the saponificatitm operation. It has been found 
that the addition o£ soap scraps to the dls which are 
saponifiable with cHificulty accelerates the reaction. 
Tl» passing of superheated steam within the soap stock 
in the kettle is often successful in starting the saponl* 
iication. 

The employment of a stronger alkali than ts 
appropriate for the particular soap stock in use is tO 
be guarded against. The strong alkali acts too quick¬ 
ly upon the oil which is then thrown mit as grains of 
soap from the dl emulsion and retards further saponi¬ 
fication. Fm* timilar reasons weak aUcaUes will fail to 
act on the oil till it has got the appix^riate strength 
by evaporation. 

explains the phenomenon often met with 
during the bmling of soap. If to a boiling soap a 
strong alkali be added, the soap at once 
grains and “opens," i.e., the soapy mass becomes 
curc^ and the waste lye at the bottom of the bc^w 
IS perceptible. But when water is added to the grac¬ 
ed soap, it is hydrolysed emoe again and the whole 
assumes a “close" appearance and loses its graipy 
structure. This is kno^ as closing the soap. 

MODES or MANOr actvhe. 

The manufacture of soap is possiUe either in the 
cold without heating or by bailing. The varkais pro¬ 
cesses of soap making lend themselves to the foUow> 
ing classifications:— 

(1) Cold Process. 

(2f Sani-boiling Process. 
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(3) Bolling Prooeffi. 

Ito the cold process the oil, alkali and water com- 
Mne together to give soap without the separation of 
ansdiii%. In the s«ni*boUing process the soap is 
obtahied by bdling but the waste lye is not sejorated 
Wtdle in the boiling process the lye is separated. 


COU> PROCESS SOAPS., 

Ihe manufacture of soaps by the cold process 
dates back to very old times and is the simplest of the 
lot. It essentially consists in adding to melted fats 
just sufficient alkali that will ensure saponification 
and produce a neutral soap. The fats and oils which 
are to be used as soap stock are just heated so that 
the fats are melted and the oils give out a cracking 
sound when a few drops of water are poured over 
them. These are th«i brought in contact with caus¬ 
tic lye and allowed to stand for a few days. The 
saponification goes on and the heat generated during 
the process accelerates the subsequent action. 

The crux of the problem is the proportion of soda 
to be added to complete the process of saponification. 
Jf the oils and fats were primary substances consisting 
Simply of olein or stearin or palmitin or laurin, the 
matter would have been much simplified. In that case 
chemical equations would give us the exact propor¬ 
tions between the glyceride and caustic soda on the 
one hand and the soap and glycerine produced on the 
other. But as a matter of fact the oils used are a 
most heterogeneous mixture of a large number of 
glycerides, and the proportions between them even in 
the same oil vaiy conacteraly according to the source, 
quahty and age of the substance. 

HmKe the best way to arrive at a correct per- 
raitage between the ffit and the oil is to make an 
independefit diemical analy^ before treatmeot 
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dadiMtdi ot dl. The usual {»«cedure adopited is as 
follows:— 


IMBTEmilNATION OF CAUSTIC SODA XEQUIRED.' 

A widfr-mouthed flask of about 4 to 6 oz. capacity, 
provided with a g^ass tube passing through the cork 
measurii^ 3 ft. long aM i in. wide is taken. 2 grams 
of oil or fat to be tested is taken into it. Now an 
alcohcdic solution of caustic potash is made by dissolv¬ 
ing 30 grams of pure caustic potash in 1,000 c.c. of 
alcohol. To the flask add 25 c.c. of this alcohdic 
solution and heat on water bath for half an hour 
shaking at intervals. The soap is saporafied by this 
time, As a general rule there should be an excess of 
alkali in the flask and the amount of alkali present 
after saponification is to be found out. To do this, 
one should have a fair knowledge of acidimetry and 
alkalimetry. The test solution in the flask is diluted 
with water and is coloured red by the addition of a 
little i^enolphthalein. Now take a semi-normal solu¬ 
tion of sulphuric acid in a graduated burette and 
triturate. Note the number (X) of c.c.’s of acid added 
for discharging the pink colour. Now in another 
basin take 25 c.c. ot alcoholic solution, boil on water 
bath, dilute with water, colour with phenolphthalein 
and triturate as before with semi-normal sulphuric 
acid and note the number (Y) c.c.’s of acid used. 
It appears therefore (Y-X) c.c. of s^ni-normal solu¬ 
tion of sulphuric add is just sufficient to neutralise the 
caustic potadi that went to saponify the 2 gran;U! of 
oil taken. It therefore follows that (Y-X) c. c. of 
semincarmal sdution of caustic potash saponified the 
2 grams d oil. Now 1 c.c. of semi-normal caustic 
potash ccmtalns 0.028 grs. of caustic potash. Hence, 
the to^ weigdit of pure caustic pota^ to saponify 2 
grams 'd ofl-is equal to (Y-X) x .028^^, whenice hy 
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imiU^tyiag by so the percentage of potash to be used 
can be art 

‘ In the case of caustic soda the multiplying factor 
is 0,012 in place of 0.028. 

Thus by Chendcal tests yte have ready at hand the 
percentage of caustic soda to be used for saponiQini^ 
various oite. In a particular case let us use a batch of 

1 maund of tallow, 2 maunds of coconut oil and 3 
maunds of mahua oil. Let the respective percentages 
as found by tests be x, y, z. This means that for 
100 maunds of tallow we require for saponification x 
maunds of pure caustic soda, f.e., tor 1 maund we 
require x/100 maunds of caustic soda. Similarly for 

2 mds. of coconut oil and 3 mds. of mahua oil we 
require respectively 2y/100 and 3z/100 mds. of caustic 
soda. Hence the total amount of soda to be added for 
ccnnplete neutralisation is— 

X 2y 3z 

-H-+ — mds. 

100 100 100 

Again if the soda in use be not cent per cent pure 
but commercial, say, of 90 per cent, strength we would 
require more of the soda for sapOnificatioa A strength 
of 90 per cent, means that 90 maunds of pure caustic 
soda are present in 100 maunds of commercial soda; 

* + 2y + 3z 

whence we find that-^mds. of pure soda will 

100 ' 

X + 2y + 3z 100 

be found in- x mds. of commercial 

100 90 

soda. This is the exact quantity of soda to be added 
80 that the neutralisation point may be reached. 
Usually a little more is added to effect saponificatioa 

niooBDinuE, 

The oocQiiut oil is best adapted for treatmmt by 
coM process but otiier fats hke tallow can also be so 
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tifiBaUd Itt att eases, bewem', it is the ptaetiee to 
latuxpotate a certain pett^ntage of cocoraxt oil in tlye 
haidi, tiie saponification of which is thereby accelecatt* 
ed Castor and mahvia oils also n)ay be rha^ into soap 
by this process. 

In making the soap put the fat ca* oil in a pan 
provided wttii an agitator. The fat or dl is then just 
heated to 70°—80°F. When melted run in the lye at 
the ordinary tmperature into the pan and stir cons* 
tantly. The mass will thicks. Now run into low and 
broad frames holding 2ito 3i mds. 

Particular care should be taken that fats and dls 
are of pure quality and free from fatty acid. If fatty 
acids be present, the oil is to be treated to rectify it. 
If this is not done, the soap wiU be curdy and not uni¬ 
form. The fat or oil should be at the correct tempera¬ 
ture. If it is too cold, it will set on the addition of the 
lye. If too hot, the saponification proceeds too quickly 
resulting in curdy or grainy soaps. Strength at the 
alkali is a decisive factor. The alkali shoidd be of the 
highest grade so that the impurities do not get into 
the soap during saponification and spoil the appearance 
by causing efflorescence. 


SEMI-SOIUIIO PBOCEBS. 

According to the semi-boiling process oi s^ manu¬ 
facture fatty adds are made to ccanbine dir^ with 
alkalies which are taken in prcqxutions so that com¬ 
plete saturaticm at the fatty acids may be ensured. 

First all it is necessary to find out the percent¬ 
age alkali required to saturate an oU. This has 
already bear given in the case at the various fats and 
oils. For example, boconut oil requires 17.48 to 19.0S 
per coit. at its own weight ot caustic soda for complete 
neutr^Usatkm. The shove fact wiU ghre us a fair kioa 
about the quantity of alladl to be taken to s^Ninify a 
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g^en attunmt of dl The alkali is made into iyes of 
a|)prapdate strength. The fats or oils are broq^t to 
a bod and the alladi is stirred in slowly tittie by little. 
Bo^htg is oondmied with alkalies of greater and greater 
strens^ until all the alkali has been absorbed. Water 
is added from time to time to keep the mass thin and 
homogeneous. Finally frame and allow to cool. 

l>uring saponification tl^ oil swells up considerably 
in size and special precautionary measures may be 
takm to prevent boiling over. The use of an agitator 
is recommended for the purpose; the addition of the 
oils in small portions at a time is also materially heli^ul. 


BOIUNO PROCESS. 

The oils and fats are placed in a large pan and is 
melted by heating. Caustic soda lye is then gradually 
added into the mass ke^ in a state of ebullition by 
bdling. The strength of the caustic solution and the 
quantity added from time to time is deteimined by the 
nature of the oil. At the outset weak lyes must be 
add^ slowly until saponification is well under way. 
This is indicated by the formation of an emulsion. 
When the saponification has once begun, continue boii- 
ing and go on adding caustic soda lye of greater 
strength in small quantities as long as it is being ab¬ 
sorbed, so that much evaporation is not needed at the 
end to arrive at proper consistency. But the iiquor 
should not be allowed to become too strong, for then 
tiie soap paste is cut into curds upon udiich the alkali 
cannot satisfactorily act. Water ther^ore is added 
from time to time. The emulsion should thicken gtadu- 
ally as the saponification proceeds. The concentration 
of the lye in the kettle is ascertained by taking out a 
small sample with a trowel from the pan from time 
to time and applying a little of the cooled samide on 
ftmtbRgtie. THbstileitiith of tile alkali can be felt from 
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the intensity of the caustic taste. Add caustic soda 
sO long the stmigth of the caustic so^ falls down. 
WImmi no more alkali is used up or the strength remains 
undianged, the saponification may be considered fca* 
ordinary purposes to be complete. i.e., the fats and oils 
taken in the pan have been neutralist by the caustic 
soda lye already added. 


TESTING FOR SAPONlFICATroN. 

Besides the tongue test, there are other tests to 
see if the saponification is complete or not. EJcpert 
soap makers can detect this from the changes of 
colour, grain, firmness and general appearance. They 
take out a sample of soap with a trowel and examine 
it. When there is no greasiness in the sample and it 
feels firm and diy when pressed between the fingers 
and thumb, the soap Is considered to be properly sapo> 
nified and ready for being framed. 

The following tests taken from Bulletin No. 31 of 
the Department of Industries, Bengal, will be found 
materially helpful to the newcomers in the line. 

Usually the solution, after the completion of the 
saponification, becomes dear and assumes a brownish 
ccdour. The completion of the saponification is also 
ascertained by the following test, which is called the 
“rii% test.” A quantity of the soap is taken in a 
trowel and a drop from it is caught on a glass pane, or 
a slate, or the clean floor. Ihis drop ^lould be 
watched as it cools. If, in cooling, the edge of the 
drc^ acdidifies first to form a white ring, and the 
central portion remains transparent until it gradually 
scditfifies, the sdidification proceeding from the edge 
towards the ooitre, that the saponi^tion is ctnn<> 
ptete. If secondly, the drc^ in solUttfyinig ftetns 
sometiwig like a ring in ^ but the oettCWI 
portion is turbid'before Solidification, atgk the juif#* 
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iSetklioa lAlMegi;aar, tiwn it indjkatm the peesmoi ef 
i^lM^^odAed fst or c4L U thirdly, tiie dr^ soiidiees 
the formation of the ring, and a watery subs- 
tanoe separates from the sdidifled scx^, the fact shows 
that the alkali is present in excess. 

The am^etion of the saponiScaticm can also be 
ane&rtaiaed by the "ribbon test/’ as it is called. A 
quantity of the soap is taken on a trowel and allowed 
to trickle down from it. If in so doing the soap forms 
tran^rent ribbons, it indicates that the saponifica¬ 
tion is almost complete. A turbid ribbon discloses the 
presence of unsaponified fat or oil. If again, the soap, 
in falling from the trowel shows a solidified but broken 
film, nhich glides down readily, the fact indicates that 
the alkali is in excess. The ring test, or the ribbon 
test, is often good enough, but it- cannot distinguish 
between a very sli^t excess or deficiency of the 
alkali which can only be detected by the tongue test. 
The end of the saponificaticm should be made when 
a slight excess of alkali persists even after continuing 
(he boiling. 


GBAlNlNa OUT OR SALTING OUT. 

The pan now contains saponified fat or soap, ex¬ 
cess of alkali and glycerol mixed together. If the soap 
is to be of good quality, either file excess of alkali 
nmst be removed from the soap or the soap is to be 
s^rated out from the mass and the lye left aftei' 
file <^)m'ati<m may be treated for recovery of glycerol, 
if possiUe. 

The separating out of the soap still in solution 
from the mixture is accomplished by the addition of 
salt This happens because soap is insoluble in a 
Strang saline s(dutkMi. 

When the sapoidficathm point has been readied 
anfi tiie soap is stUl on the bdl and has aamm^ a 
filiqh: raiMdBtiency a aabnwt^ 
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40°*rw> te added little W to thrwv out tihe aongk 
ft saltbig is started ^irtien the soap is dihited. a Imse 
amount ^ sah wlB be Instead o( ushig brhm 

sohx^, salt may be ^u«ad un]f(»inly <m the aurteoe. 
The bdUng is continued slowly. Hie soap loses its 
smooth transparent appearance and becomes granular 
and opaque. Hiis is technically knovm as opening” 
the soap. 

The amount of salt required for the operation 
changes with the nature of the raw materiids used. 
When tallow is employed as a soap stock, the soap is 
grained easily; more salt is, however, required in the 
case of cotton seed oil soaps while the amount to be 
mixed is the greatest in tiie case of coconut oil soap. 

Excess of salt should not be added to the mass fen* 
graining, for then the soap will become granular and 
enclose salt. Only a suflSdent quantity the salt for 
the completion of the operation is necessary. Hence 
the most practical way doing this is to go on adding 
the salt little by little and test the grained soap from 
time to time. The soap becomes turbid and frothy 
on the addition of salt. The operation is deemed com¬ 
plete when the frothy soap tends to separate in dots 
and the soap separates at the top wl&out endodng 
much froth and air bubbles, or a sample taken out on 
a wooden trowel presents distinct grains of soap and 
a liquid portioa The boiling is then stepped ai^ the 
contents of the kettle are allowed to stand. 

OLEAinire xhs soap. 

The cmitents of the kettie being allowed to settle, 
these s^EMurate out in three distinct layers. The fhtt 
condsts of a thin crust floating at the tcgxtf the pan. 
The second layer is the actual soap wld^ flwts im 
the saline l^tuor or waste lye, whidi forms the lowest 
stratum to the pan. Eor ordiiiary purposes the soap 
may be lacSed out oartfully firom above ttm.waste lye 
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iwitiiout: disturbing it w the waste lya ttiay be with^^ 
(teawn fitnn ibe pan by means of a syphon or a pump 
provided with suitable skimmers. The waste lye may 
be run into tanks for the recovery of glycerine con> 
tained in it. 

The grained soap is then bmled with sufficient 
water. 'Ihe granules be^n to swell up ai^ fuse to¬ 
gether or “close” as it is caUed. The soap has now a 
smooth appearance. If necessary, the grains of the 
soap may be broken during the boiling with a crut- 
cher. This when cooled and framed gives the ordi¬ 
nary soap of commerce. 

BOIUNO ON STRENGTH. 

The soap is now ready but it may still contain 
traces of unsaponified fat. In the case of better qua¬ 
lity soaps and toilet soaps this cannot be allowed to 
remain in that condition, for it would then go rancid 
and -spoil the perfumes added. With this object in 
view the boiling on strength is carried on. 

The “ closed ” soap, as obtained after cleaning, is 
treated with more alkali which is run in gradually 
until the soap is again grained and the boiling is con¬ 
tinued. As the lye is being absorbed, add another 
portion slowly till the contents refuse to absorb more 
and is thrown out of scdution and grained. Now con¬ 
tinue boiling so that last traces of neutral oil may be 
completely saturated with the oil. 

The soap solution is then just “ opened” with salt. 
At this stage it is important to adjust the quantity of 
salt carefully. The soap is made just to open so that 
the homogeneity of the mass ntiay be lost and 
separated'lye vi^le from above. But the soap must 
not be allowed to be \uxhdy grained. Ihe pan is then 
removed from the fire and alowed to rest for several 
hours.' The' half-spefit lye settles at the bottom of the 
pen fad can be withdrawn.. TIds can be utiliaed for 
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saixnitfSring poorer quality oi soaps, the details ol 
vt^iicfa follow at the end of this (dmpter. 

FiTTurc. 

The soap has now been freed from the presence of 
unsaponilied fat but the excess of alkali In it is now 
to be got rid of. 'Diis is done by fitting. 

The soap is again boiled and water is added until 
the desired degree of closing is attained. As the water 
is thoroui^ly mixed throughout the mass, the thick 
paste gradually becomes reduced to a smooth thin con¬ 
sistence. Samples are tested from time to time: the 
chin layer should drop off a hot trowel held sideways 
in two or three flakes and leave the surface of the 
trowel clean and dry. If too much water has been 
mixed with the soap and too fine fit is produced 
which would be denoted by the layer of soap not leav¬ 
ing the trowel, a little caustic lye or brine may be very 
carefully added and the whole well boiled until the 
desii'ed condition is obtained. If the soap is properly 
fitted, all the impurities will be precipitated on stand¬ 
ing and the settled soap, containing the correct amount 
of water, will look clear and bright. 

SETTUNO. 

The fitted soap is then covered up to keep the 
heat and allowed to stand for 1 or 2 days according 
to the size of the charge. No covering is needed 
when the atmospheric temperature is already high. 
During this settling the contents of the pan separate 
into three layers, the top ccmsisthig of good mditen 
soap {neat amp or goodsh the intermediate is a slimy 
soap much richer in water {nigera) and the excess or 
liquor at the bottom. The layer of neat soap has at 
its topmost pmtion roudi frothy sidistance which is 
sldnmied aSt first. Neat soap is then takmt up and 
dnced in fiames to cool and soiMUy. The n^iers ana 
run into another pan to be further treated. * 

M. a. 4 
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Ifie eomposition of the three layers is as follows:— 

Salt and free 

*fop layei* Water Anhydrous Soap Alkali. 

(Neat Soap) 30 to 36 px. 63 to 69 p.c. 0.5 to X 

Intermediate layer 

(Nigers) 55 to 65 px. 35 to 45 px. 1.5 to 3.0 px. 

Under layer 

(Liquors) 95 to 97 p.c. nil 3.0 to 5.0 px. 

If filling agents, colour and perfumes are to be 
incorporated in the soap, these are to be crutched in 
or mixed with agitation into the body of soap before 
it is put in the frame to cool. The cooled soap is then 
trimmed for the market. The principles of making 
toilet and other soaps will be found in their place. 

it 

MODIFIED BOlUNO PROCESS. 

The following method of manufacturing soap, 
based on the German method of soap boiling, is sug¬ 
gested in a Bulletin published by the Department of 
Industries, Bengal. The time of boiling in this case 
is considerably shortened. 

Ihe process consists in the use of a considerable 
excess of caustic soda in a fairly strong solution, to 
initiate the reactions, the speed of which is maintained 
undiminished to the last by the caustic soda which is 
always present in excess of the consumable quantity. 
A general description of the process is given below:— 

A strong caustic soda lye is taken in a soap boiling 
pan. The exact strength and volume of the lye will 
depend on the proportimis and combining weights of 
the different oils and fats making up a charge. It 
has been found that for charges containing small pro- 
pcotions only of coconut oil, the proportion of caustic 
soda should be 23 per cent, of the entire charge of 
oils and fats. For charges with high pn>porti4»)s of 
coconut oil the caustic strength should be raised up 
to 28 per cent. Heat should be applied to the pan 
after the caustic soda lye has been run in, and a& 
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soon as ^ lattor conuneaices boiling the mixture at 
oils and £ats is added, isiefenddy In a thin stream or 
a spray, so tiiat the contents of the pan may not go 
off the boil. The strength of the lye has an Important 
bearii% on the speed of the reaction. The best results 
are obtained with a omcmitratbn in which the oils, 
immediately on adcUtion, break up with much swelling 
into minute globules and the saponification m'oceeds 
immediately with extreme rajadity. A too strong lye 
causes the oil to grain out at once, the grains enclos* 
ing much unsaponified oil, while with a weak lye no 
swelling takes place and therefore the action is less 
brisk. The strength of the lye should be found out 
for each type of soap charge with the help of the above 
indications. In a very short time, the charge is practi¬ 
cally completely saponified. At the end of the l^ing, 
the soap is separated from the lye by allowing the 
latter to run off through the outlet at the bottom of 
the pan. 

The pan should, however, have outlets for soap 
and spent liquor, and since in the case of application 
of direct heat an outlet at the centre of the bottom 
has a short life of efficient service, the pan may be 
made a rectangular one with a flat bottcwn and a pro¬ 
truding corner, at the end of which the outlet pipe is 
to be fitted well outside the zone of direct heat. Where 
steam Ic to be used for soap boiling, the pan may be 
made of the usual design. 

The partly spent lye withdrawn from the soap 
boiling pan will still contain much caustic soda of a 
fairly high strength to saponify a further cluuge of 
oils and fats. In a separate pan tiiis part-spent cawtic 
lye is treated with a fresh batch of oils and fats. TIk 
(^ ject b^ng file recovery ot the alkali, complete sapo¬ 
nification Is not aimed at. Oils and fats in quantities 
in exc^ ^ those cmnpleteiy saponifiable by the aUndi 
present iir tMs lye are added hi orchNr that the entire 
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quantity of the alkali may be taken up. Hie alkali, 
still of a fairly strength, attacks the dls at once 
and is used up in a short time. When no more free 
alkali is left, as ascertained by the tongue test or by 
arty other test, the partly saponified charge is s^iarated 
by means of salt. This partly saponified charge is 
returned to the first pan towards the end of the sapo* 
nificatiort of a fresh charge of oils and fats, so that 
the final product may be a completely saponified soap. 
The operations may thus be carried on in a cycle. 

An alternative way of using the part-spent caustic 
lye is to add to it only such a quantity of oils and fats 
as can be completely saponified by the caustic soda 
present in it, allowing for a very slight excess of the 
alkali to be left free in the end to ensure complete 
saponification. 


AnVANTAOES OP THE METHOD. 

The following are the special advantages of the 
new method:— 

(i) The saponification begins and ends in a strong¬ 
ly caustic medium which always keeps the soap sepa¬ 
rate from the lye. The impurities disengaged from the 
crfl during boiling have therefore little chance of 
returning to the soap mass. The result is that more 
decolorisation and deodorisation take place than are 
practicable by the use of dilute caustic lyes according 
to the usual processes. 

(ii) The process being a continuous cme, the sport 
lye is not rejected until it has been made to give up 
all the caustic alkali contained in it. There is no wast¬ 
age of caustic soda and tlte cost of pivrduction of the 
soap therefore, lowered. 

Ciii) The time taken to complete the saponifica¬ 
tion of any diarge te considerably shortened, a saving 
in fud and labour beii% the result. 
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(iv) Direct heated pans may be used, and oi as 
large a size as desired, ^nce no risk of overheating is 
inv(^ved and therrfore no stirring arrangement is re¬ 
quired, the soap getting no chance to touch the bot¬ 
tom of the pan. In fact, the entire dally charge for a 
soap factory, however big, can be saponffied in a single 
pan of as large a size as required, the furnace being 
provided with a suitably large fireplace with as many 
fire-doors as necessary. 

(v) The necessity of repeating again and again 
the tedious process of boiling on strength in the manu¬ 
facture of superior soaps, as in the settling proc^, 
may be entirely dispensed with, the necessary com¬ 
pleteness of saponification being obtained by one boil, 
or at the most two, in strong caustic lye. 

UTIUSATION OF SALTED LTE. 

The following methods of utilising salted lyc after 
the separation of the soap are taken from a Bulletin 
published by the Department of Industries, Bengal. 

The salted lye after the separation of the soap 
contains varying degrees of free caustic. To recover 
it the lye is to be added to the next charge of oils and 
fats and the quantities should be so regulated that 
the stock would remain in an emulsified condition and 
must not merely float on the lye. The mixture should 
then be heated and the reaction would thereby be 
accderated and the taking up of free caustic comple- 
•ted. For the final separation of the stock mixture a 
quantity of completely spent lye of a previous change 
may be added instead of fresh salt till the separation 
of the slimy soap is complete. The lye which contains 
no caustic can be thrown awdy or stored up for the 
salting of other rimilar charges. By this {»x>cess, the 
stock becomes saponified to a certain extent and mu^ 
colouring and odorous matter are diminated. The 
partly sapoirified stock is to be next taken up for re- 
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gvdar fiapcmification and salting, resulting in a very 
pale soi^ containing very little or no odour, depending 
on the nature of the stock mixture. 

If it is found that the spent lye c(»ning from the 
saponification charges contains too little caustic to 
saponify the charge to a suflident extent so as not to 
allow any oil to separate, a little free caustic may be 
added, care being taken not to go so far beyond the 
emulsification point as to cause the separation of oil 
and soap. By the addition of an excess, the reaction 
will be tfindered greatly and much more time will be 
taken to bring about the complete recovery of the 
caustic. 

Another way in which the lye can be utilised will 
be as follows : In factory practice, spent lyes of diff¬ 
erent charges frequently await reaction till the next 
day or so. When such cases arise, it is best not to 
allow the lye to cool but to pqt it directly into fresh 
stock for emulsification so that the reaction may pro¬ 
ceed overnight with the heat of the iye and the final 
reaction completed on the following day in the least 
possibble time with very little expenditure on fuel. A 
further reduction in the cost of production can thus 
be effected. 

USING THE SILICATE OF SODA. 

Mention may here be made that the soap is often 
given a charge of silicate of soda or washing soda to 
^ve firmness to the soap body especially that contain¬ 
ing rosin. The methods of incoiporating them 
follow:— 

Before the silicate of soda is used in the soap 
stock, it should be dissolved in hot water. It should 
be noted that the silicdte is sparingly sduble in cold 
water and settles down in the bottom in that case. 
1110 strength of the silicate 8<fiuti<n) should not ex¬ 
ceed 40*=* Be. As a goieral rule by mixing equal parts 
of water and silicate a strength equal to 40^ Be is ob- 
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tainedL 7b get lesser strengths the pn^rtkm ol 
water should be increased. 

While soap is being made by cold process, it 
should be the practice of the manufacturers, to add 
the silicate in solution when the oil and the lye are 
well mixed. Brisk agits^tion is essential during the 
mixing operation; otherwise, the stock is liable to set 
in places and to present lumps in its body which is 
most undesirable. 

During manufacturing of soap by the boiling pra- 
cess, the silicate should be poured in when the saponi¬ 
fication is completed and the stock is yet of a thin 
consistency. Both the soap stock and the silicate 
solution should be hot before they are mixed together. 
Vigorous stirring is to be made during mixing with 
wo^en poles, otherwise lumps are liable to form with¬ 
in the mass of the soap. Sodium silicate usually re¬ 
quires one-fifth its weight of caustic soda of 38°Be for 
action. 

Silicate of soda may also be added to the oil in 
some cases before it is treated by caustic soda for 
saponification. 


USING SODA ASH. 

The soda ash may be added in a powdery form 
when the saponification is nearing completion or in 
the form of a lye dissolved in water while the saponi¬ 
fication is still going on. In the first case water is 
generally added to the soap to thin it down before the 
addition of the solid while in the latter case the usual 
proportion of soda ash and water is 1 to 2. 

Care should be taken not to add strong soda ash 
solution to a firm soap because this ren^rs the soap 
brittle. This can be added to weak soaps oidy because 
Ufis enables the soap to carry mca% water than pure 
soap. Usually strengfiis of the solution should be 16^ 
to 34° Be. 
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^oda crystals may be melted direct on fire. These 
give a sdution which can be added to hot soaps pro¬ 
vided it is weak-bodied or thinned down by the addi¬ 
tion ^ water. 

When pearl ash is used, a solution of 2^° to 
5°Be is to be preferred. 

Reference may in this ‘connection be made to 
Liquoring of Soap in Chapter V. 

HAEDNESS OF SOAP. 

In conclusion it may be pointed out that selection 
of the soap stock has much to do with the hardness or 
softness of soap. It may be known that oils have got 
different hardness number, and the soaps made from 
them are firm or soft in tejrture in order of their hard¬ 
ness number. The followir^ table shows the hardness 
number of different oils:— 

Hardness 


Coconut Oil 



Number 

333.2 

Tallow 



327.6 

Rosin 

_ 


316.4 

Mohua Oil 



276.0 

Punnal Oil 

_ 


227.1- 

Karanja Oil 

— 


208.8 

Cotton Seed Oil 

_ 

_ 

205.6 

Groundnut Oil 



196.3 

Fish Oil 

_ 


172,6 

Sesamum Oil 

_ 

_ 

170.1 

Mustard Oil 



119.4 

Castor Oil 



107.6 

lAnseed Oil 

_ 

— 

70.5 

Usually oils with 

higher hardness 

number give 


soaps of hi^er condstency. Only castor oil gives 
softo* soap than what is indicated by the hardness 
number on account of the presence in it of hydroxy- 
acids, e.g., ridnoldc, iso-ridnol«c and dihydroxy stea- 
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ric acids. Hie hardness number of any soap stock can 
be found out from the above table in the following 
manner:— 

Suppose a soap stock consists of groundnut oil 40 
per cent., linseed oil 20 per cent., cotton seed oil 20 
per cent., and tallow 20 per cent. The hardness 
number of the stock is calculated thus:— 


Groundnut Oil 
Linseed Oil 
Cotton Seed Oil 
Tallow 


Parts Number 
Hardness 
40X196.3=7,852 
20 X 70.5=1,410 
20 X 205.6=4,112 
20 X 327.6=6,552 


TOTAL 


Hardness Number of 


1M26 

’ loy 


199.3. 


100 19,926 

this blend is given by 


Hardness number of other blends may be found 
out in the above manner. 

It may be noted that the hardness number of soap 
stocks for soft soaps ranges from 125 to 150, except 
in cases of charges having castor oil as a constituent 
when it should come to about 175. Hardness number 
of soap stock for washing soaps should be above 250. 



CHAPTER IV. 


FACTORY EQUIPMENTS. 

A mong the special equipments of a factory may be 
mrationed ^e furnace, the kettle, the frames, the 
slabbing, barring and stamping machines. But when 
business is sought to be done on a big scale, there 
should be in addition to these appliances various other 
machines such as crutchers, scrapers, remelters, 
mixers, crushers, soap drying chamber, etc., etc. 

FURNACE. 

The first requisite in the manufacture of soap is 
the construction of the furnace, the size of which w(^d 
depend upon the size of the boiling pan and the quan* 
tity of stock to be treated in a single batch. A raised 
platform is constructed of brick with an opening in 
the middle to serve as the top erf the furnace. The 
platform is supported by a number of piliars so that 
there may be a narrow open space leading slantingly 
upwards to the opening. The f^place is made at one 
side, at the extremity of this passage. Iron gratings 
are placed for proper airing. The ash pit is left just 
below the gratings. The mouth of the furnace is pro¬ 
vided with a suitable dumper. On the side opposite 
the fireplace there is a chimney connected with the 
central opening for the escape of the smoke. The 
operators can take their stand on the platform and 
wwk the mass. If the pan be very high, stools or 
ladder may be provi^ for the purpose. 

Either coal or fuel is fed into the fiireplace over 
the gratii^ and set fire to. The flame do« not direct¬ 
ly h^t the pen vdiidi tightly fits the opening of the 
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furnace. The flame is carried along the narrow alley 
provided for the purpose and heats the contenks of 
the pan. The dun^ier is adjusted for proper circula* 
tion of air into the furnace. 

The furnace should permit of the regulation of 
heat with ease. In the furnace just described, this 
can be achieved without much difficulty. When the 
temperature is wanted to be raised, more coal or fuel 
may be charged into the furnace and extent of the air 
h(de may be increased so that more air can pass and 
help the vigorous burning of the combustible material. 
When a lower temperature is desired, the size of the 
air hole may be diminished with the result that the 
burning of the combustible substances slows down 
appreciably. If the furnace is charged with fuel, some 
of it may also be drawn out while in the case of coal 
furnace ashes may be spread over the coal for Imme¬ 
diate reduction of temperature. 

Ordinary furnaces for heating purposes are quite 
sufficient for the boiling of soap but in modem factories 
where large masses ot soap stock are to be treated 
the furnace is altogether done away with. The heating 
is done with steam which is made to pass through 
closed or open pipes thimigh the mass of the soap 
stock. This not only facilitates the equal heating of 
the entire mass but also prevents charring of the mass 
just in contact with the bottom of the pan. The injec¬ 
tion of live steam within the mass of the soap helps 
saponification and closing of the soap. 

SOAPXETTUttl. 

Soap is ordinarily boiled in open wrought iron pans 
made up in one piece. |iut wduMi large masses of soaps 
are to be treated at the same time, the pan is made 
of several pieces riveted together firmly. It somewhat 
resembles' the cauldrons of the amfectioners in shape 
but is much bigger and deeper, the depth bei^ more 








FACTORY EQUIPMENTS 


«1 

than the diameter. Usually a cubical content of 5 
maunds has to be allowed for every maund of chI and 
fat to be treated at a time. For example, if 6 maunds 
of soap is to be boiled the capacity of the pan should 
be 30 maimds. This allowaace is made as soap is liable 
to froth up tremendouidy during boiling and would 
otherwise flow over and may even end in accidents. 

In big factories the ordinary boiling pans are re¬ 
placed by soap kettles, which are provided with coils 
all through the volume of the kettle. Steam from the 
boilers is made to circulate through the coils. In com¬ 
mon pans heated from below the contorts are not 
heated equally, mainly because the soap is a non-(x>n- 
ductor of heat. But in the soap kettles with several 
sets of coils arranged systematically the equal heating 
of the entire mass may be easily assured. 

SOAP FRAMES. 

Soap frames are essentially nothing but big and 
narrow rectangular boxes with removable sides and 
are intended for the cooling of the finished soap, to be 
subsequently slabbed, barred and stamped. These may 
be constructed either of wood or of iron sheet or gal¬ 
vanised sheets but in eve^ case care should be exer¬ 
cised that the sides permit of being removed or built 
up whenever necessary without the least difficulty or 
delay and the cooling proceeds gradually without any 
leakage of soap whatsoever. The shape and size 
the frames depend upon flie rate oi cooling most con¬ 
genial for the manufacture of a particular type of soap 
and vary in each case according to the requirements 
of each individual case. If the cooling is to be hastened 
the extent of the surface exposed should be fairly large 
and sheets should be rather fliin while in cases where 
the heat is to be conserved for a long time the surface 
reposed shojld be con^iaratively small, the thickness 
of the side |>Iates should be great and toe thermal am- 
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Fig. 3 Soap Frames with Screw Clamps 



Fig. 4. Soap Fr«ae, 
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ductivity c£ the material making ig) the plates should 
be low. For example, soap in a box made oi wood 
would oocd more slowly than in an exactly equally 
made box of galvanised sheet. Another point to be 
cMisidnred is the lateral pressure of the soap. The 
straigth of the plates should be sufficient to counter* 
poise it and the thickness should not be so small that 
the plate would gpve way. The most comm<ni size is, 
however, 45 inches iong, 15 inches wide and 45 inches 
deep but boxes of other sizes are also called into 
requisition. 

The wooden soap frames are rarely made of single 
planks on each side. A number of stout frames of 
wooden beams, the sides fitting tightly into grooves, 
may be constructed, each being of the same internal 
dimension and an approximate hdght 3 to 5 inches. 
They are placed one upon the other when a big-shaped 
rectangular frame will be autcxnatically formed. But 
the frames not being rigidly connected with one an¬ 
other are very apt to be deflected from the normal 
p)osition. Hence a number of rods are passed through 
the four comers and along the sides vertically down 
through the beams and are tightly screwed to keep 
eill the individual frames rigidly fixed in position. The 
rods should be capable of being removed easily when¬ 
ever necessary and the several parts may be unloosen-* 
ed from one another. The wooden frames are now 
out-of-date and are used only during the manufacture 
of mottled and c(dd process soaps. 

The soap frames used in modem factories are 
generally made of galvanised iron sheets in the shape 
of narrow high boxes. They have a stout wooden base 
which is mounted on wheels and can thus be carried 
from place to place without difficulty. All round tile 
base are vertically erected wrought or cast iron itiieets 
so fixed as to make a rectangular box of the dimen^ons 
45" X15"^ 45", Tb keep the plates vertically fixed 
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against pressure from within, these are tightened by 
means damps tdiich are easily worked. In certain 
forms of the frames the portions of the are pro- 
lotted into lugs containing holes through which the 
rods are made to pass, binding the ends of frames 
against the sides, tte ends of the rods bdng secured 
by screw nuts. In some patteins ctf soap frames the 
ends of the frame are made to fit into grooves in the 
sides making as tight a jdnt as possible. 

The soap frame has a removable cover which can 
be put in when the soap has been run into the frames. 
Weights placed on the lid give better results regarding 
the graining of soap. 

SLABBlNe IiA(»(INE. 

The soap emerges from the soap frame in the 
shape of huge rectangular blocks which after sending 
and trinuning are ready to be slabbed.and then cut 
into bars. The slabbing operation can be performed 
with a long i^ece of steel wire provided with huge 
handles at the two ends. The block is first marked 
all round by a scribe to divide it into a number of 
slabs of uniform thickness. The wire is then placed 
just over the mark and then drawn through This 
separates a slab from the main block, llie drawing 
^^ration may then be repeated to cut the whole block 
into dabs. 

SlabMng madUnes based cm the principle just 
enumerated are available in the market. A frame 
containing hoiizontal wires idaced. at equal distances 
apart makes up the cutting arrangement and this can 
be drawn in u^ormly by means of chains and wind¬ 
lass or the block can be Jhechanieally pushed throu^i 
the frante of eqpidistaiit wires. 

BAnniHtt uMBkaam. 

The slabs of soaps are next cut into uniform bars 
with barring machines of which there are several types 
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Fig 5. Soap Cutting Machine 



Fig. 6. Slabbing Machine 



M. S. 5 


Fig. 7. Bamng Maehme. 
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avaOal:^ in the market. Essentially the machine con* 
sists a£ an upright frame adth fixed wires adji^iable 
at suitable distances apart The slab is placed cm the 
table while the frame is made to hang overhead. By 
suitable adjustments the frame is let go and in falling 
down it cuts throu^ the slab divicUng it into bars. 
Any scrapings formed during cutting are collected into 
a drawer below and may be re-used. The barring 
machines may be employed in cutting the bars into 
pieces as desired by adjusting the distance of the 
wires. 

Modem machines of improved types have been 
invented to cut the slabs of soaps into bars and the 
bars into pieces by one and the same operation. 

STAHPINO MACHINES. 

Bar soaps are now out of date; the pieces are 
generally decently stamped with the names of the 
manufacturers on one side and trade marks on the 
other. 

The stamping operation can be done with hand 
machines of which the most important part is the die 
for pressing the soap in. By changing the die various 
designs can be imprinted on the tablets. The die 
consists of two hailves and are from time to time 
moistened with a little salt water or glycerine to over¬ 
come stickiness. The soap is sometimes made into a 
double cake, joined side-ways or a single cake as 
desired. Several types of stamping machines have 
arrangements for pressing all the sides up and forming 
a mould. In such cases when the tablet has been 
formed, the sides fall down to the original position but 
the tablet is left there to be removed by hand brfore 
giving the second piece to be similarly punched. 

Of late years stamping machines worked by foot 
have been put in the market. The great advantage 
cS the machine is that both the haiuls of the (iterator 
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Fig 9 Soap IDies. 





■ 

'! '■ . 

i 


■ 


-,-j- 1 

... . - S. 

■I:'?'.' 


( , • 









Fig. 10, Automatic Soap Press, 
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are free for placing and removing the cakes of soap. 
The force necessary for stamping a cake is deriv^ 
from the swing of the pendulum which only has to be 
set in motion. Sometimes provision is made for coun¬ 
ter weights in order to bring back easily and quickly 
the upper stamp to its starting position. 

CHIPPINO BUCHINBS POR SOAP BARS. 

The soap chipper is int«ided for reducing the soap 
bars to shavings. It consists essentially of vertical 
rotating discs, fastened to an iron frame and carries a 
number of plain and toothed knives fixed in slits. The 
bar placed in the feed channel presses against the disc, 
ihe slightly projecting knives of which cut shavings 
off from the front side. The knives are adjustable eind 
can thus be made to produce shavings of different 
thickness which are caught in a box placed underneath. 
Some shaving machines are also made in such a way 
that the knives can be easily and quickly removed 
either for cleaning or adjustment to any thickness of 
shavings desired. This can be done by lifting up the 
front side of the box. 

SOAP DRTINO MACHINES. 

To dry the soap shavings these are placed on trays 
which are again filled into racks. The racks are then 
placed in a room heated by steam pipes. When the 
amount of water is between 15 to 10 per cent., the 
drying operation is stopped. Elaborate machines ^or 
the piupose are also available. 

SOAP MIXER. 

Mixing machines are intended for mixing the dried 
soap shavings from the chipping machine with colours 
and perfumes. It has a cylindrical tub provided with 
a cover on the upper open side to close the vessd her¬ 
metically vriien it is in action. An axle runs through 
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Fig. 11. Soip Quf^'ng M$chme. 



Fig, 12. Soap Lhyisig Chamber. 
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the middle of the tub to which paddles are fixed. This 
is made to revolve by suitable gearing and the motion 
of the paddles causes the soap to become mixed ami 
form a hosnc^^eous mass. Crutching is necessary 
when filling the washing soap with silicates in per¬ 
fuming and colouring toilet soaps. 

SOAP CRUSHER. 

Soap crullers are intended for crushing the dried 
soap shavings and incorporating scents and colours 
when milling the soap thorou^ly. The machine is 
provided with a number of rollers made of polished 
and veinless gramte. The roller can be adjusted accord¬ 
ing to the fineness of the spans by means of an adjust¬ 
able device of the first and third rollers against the 
second (middle) roller. There are two hoppers in the 
machine. The shavings fed into the lower hopper 
travel between the rollers and occupy the top hopper. 
A steel or wooden comb is used to scrape the hopper 
and the mixture is again allowed to drop into the lower 
hopper by taking off the side. When the soap is 
crushed fine, colours and perfumes are added and the 
process is repeated three or four times when a homoge¬ 
neous mass is obtained. 

SQUEEZINO MACHINE (SCREW PEOnnER). 

The plodder is a machine which compresses the 
coloured and perfumed soap after being milled into a 
solid compact mass and then ejects it in the form of 
a bar wl^h is divided into cakes of the desired size. 
Machines of various construction are mployed for this 
purpose; however, every one corresponds in its essential 
parts with the others. Usually the machine rests upon 
a firmly mounted frapie and consists of a hollow cylin¬ 
der provided with a hopper. The cylinder ccmtains a 
screw-shaft turned by an arrangement of cog-wheels. 
The forepart of the cjdinder is conical in shape and 
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Fig. 14. ' Screw Plodder. 
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has double walls at the end for heating and cooling 
purposes. At the end of the front cone there is an 



Fig. 15. Section of Screw Plodder. 

arrangement by which the soap is delivered. A roller 
feeds the worm in a p^ectly uniform, automatic and 
safe manner. The feed hopper is very large, so that 
it can take very considerable quantities of soap and 
any recharging or pushing forward of the charge of 
the soap by hand is thereby done away with, 

DISINTEORATORS. 

In making soap powders, use is made by soap 
makers of disintegrators. These are of inestimable 
value in powdering dried chips of soap and save much 
manual labour. It also breaks the lumps which occur 
in soap powders. 


APPUANCES. 

A number of other appliances is required for soap 
making. The chief among them are a long wooden 
stirrer, an iron scratcher to scratch the soap adhering 
to the sides of the vessel, trowel, iron tanks for lye 
making, toothed gauging sticks, hydrometers, etc., etc. 


CHAPTEat V. 


PBELOONABY OPERATIONS IN SOAP 
BIAKINO. 

T he principles of the manufacture of soap have 
already been given but for success in manufac¬ 
ture the soap boilers have to follow a regular scheme 
of work and to adhere to only correct manipulations. 
Preliminary operations in soap making follow :— 

SOrTENINO WATER. 

The first point demanding the attention of the 
manufacturer is the purification of the raw materials 
he uses during manufacture. He has to examine 
whether the water available in the factory is soft or 
hard, i.e., whether it lathers readily with soap or not. 
If the water be what is chemically designated as soft, 
i.e., if it produces lather with soap readily, no prelimi¬ 
nary treatment is to be undergone; but when it is not 
so, special treatm«it is necessary to prevent much 
waste of soap during manufacture due to deposition 
of scum. 

To soften water the degree of hardness is to be 
first ascertained by experiments. Then lime water and 
sodium carbonate are added to the water in proper 
proportions to rectify the hardness. The water is then 
boiled. For detailed process reference may be made 
to any text book of Chemistry. 

’ REFimNC or TAU.OW. 

Indian cattle being more often than not lean and 
underfed, the tallow obtained in this country is of poor 
quality. Moreover, the crnmnerdal grades tallow 
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are oftai adtdterated and fail to give good guaUtjr 
soap. Tbe process of refining tallow is given in Bed* 
letin No. 3Q iMiblished by the Department of Industzies, 
Bengal, which is reproduced here for the efiScacy and 
simplicity of the process. 

The crude tallow is melted in a deep iron pan in 
which a quantity of water, about equal in quantity to 
the tallow to be refined, is added. Tlie pan is bet^ 
provided with cocks at different levels for the drawing 
off of the melted tallow. @n heating the pan, the water 
begins to boil and the tallow floats on the surface of 
the water as a layer, 'fhe whole thing is boUed for 
about an hour with frequent stirring of the mass. 
During this operation, all the impurities of the tallovA 
are taken up by the water including dirt and also parti¬ 
cles of flesh and blood. Heating is then stepped and 
the tallow floating at the top as a clear layer is either 
sjnphoned off or drawn off through decanting cocks 
and allowed to solidify in separate vessels. The 
last portions of the tallow, however, remains at 
the top grazing the surface of the water and 
cannot be drawn off. On allowing the whole thing 
to cool, the last portions of the tallow solidify as a crust 
and much of the impurities adhere to the bottom of the 
crust. The solid crust is taken out and the impurities 
scraped and returned to the pan. The solid crust, if 
not pure enough, may be added in a subsequent charge 
for purification. 

The water in the pan consists of much tallow mixed 
with impurities and is treated as follows:—^Heavy 
particles of flesh are taken out by means of a perfo¬ 
rated ladle as these consume a large quantity of chemi¬ 
cals and interfere with the recovery of the tallow as 
soap, but the sinews are not to be removed as tiiey 
contain a (%rtain quantity of combined tallow. Caustic 
soda solution is then added gradually and the mass 
boiledt when the siiMws and the minute partides oi 
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flesh dissolve and the tallow becomes saponified with 
the formation of soap. The boiling is continued with 
the addition of caustic soda till the alkali persists which 
can be readily ascertained by testing the solution on 
the tongue. A biting sensation indicates that the alkali 
is in excess. During the process all the tallow contained 
in the water used for the purification becomes saponi¬ 
fied with the formation of soap. The flesh and blood 
particles dissolve with the formation of glue. 

The solution thus becomes free from all sorts of 
impurities and is next boiled to a thick con¬ 
sistency. Salt is gradually added to induce the 
^separation of soap. During the addition of salt 
the boiling is continued and the separation of 
soap at the top is noted before each’ addition 
of salt. As soon as the soap begins to collect at 
the surface, the addition of salt is discontinued and 
the mass is boiled for some time to allow all the soap 
to separate on the surface. When all the soap formed 
has separated, the mass is allowed to cool. 

As the stock is set aside to settle and cool, the 
soap solidifies at the top as a solid crust, llie 
soap thus separated is free from solid impurities which 
remain behind in the lye, but the soap being separated 
from a glue solution is not suitable for being moulded 
or made into frame soaps or worked up with fresh 
charges of soap as it still contains much soluble impuri¬ 
ties. To further purify this, the soap is dissolv^ in 
a ^all quantity of water and separated again with 
the addition of salt when most of the soluble impurities 
of the soap remains behind in the lye. The soap after 
the second salting, though not suitable for direct mould- 
ii^ or forming into frame soap, can be worked with 
fresh charges of soap in a soap factory. The recovered 
soap from the impurities may with advantage be used 
for inferior batches soap, if so desired, using the 
refin^ tallow for only first class soaps. 
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NECESSm rOR REFINUTB 011^ 

Almost all sorts of oils are fitted for being made 
into soaps but to attain a high excellraice of the pro¬ 
ducts it is only proper that only the unadulterated oils 
should be used. 

Presence of impurities in the oil, e.g., the dissolved 
colouring matters, free fatty acids and other undesir¬ 
able ingredients seriously affect the colour, odour, 
appearance and keeping qualities of the soap. The 
presence of dust, earth, sticks, etc. in the oil is not 
very much injurious as they are drawn out along with 
glycerine during the graining process. But it is quite 
otherwise when the oil is to be treated by the cold 
process. In such cases at least the sticks and solid 
matters must be eliminated by allowing the oil to settle 
for some time, otherwise they would mar the soap. 

It is also to be noted at the outset that if 
the colouring matters present in the oil are not remov¬ 
ed prior to boiling the oil for saponification, the final 
product will develop a dark and dirty colour which is 
to be particularly avoided. Deodorisation of the foul¬ 
smelling oils is of the greatest moment. If this is not 
properly done the soap will emit a most unpleasant 
odour which will verily go against it during marketing 
the stock. 

Of course with the employment of fresh and 
high grade oils these bleaching and deodorising opera¬ 
tions may be dispensed with but the cost of the stock 
will in that circumstance be rather high. The manufac¬ 
turers have, however, found it prdltable to use a cer¬ 
tain percentage of cheap oils in their soap stocks. By 
refining these oils in their factory tiiey can further 
increase the percentage of the low-priced oils in thdr 
soap stocks without aiq}reciably lowering the quality 
of the soap. 
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POUriOATION or oils ars faxs. 

Ilie following method of refining oils and fats for 
soap makers’ use is gathered from a Bulletin published 
by the Department of Industries, Bengcd. 

PURIFICATION WITH WATER. 

The oil or fat to be purified is to be taken in a 
round-bottcnn iron pan of a size suitable for the quan¬ 
tity of stock to be dealt with, the oil or fat filling up 
to nearly half the pan. Water of a volume equal to 
that of the oil should then be run into the pan. The 
little empty space left in the pan will be enough for 
the boiling, as there will be no fear of the contents 
swelling up like soap. The oil or fat being lighter, 
floats on the water. The contents of the pan are next 
boiled for one to two hours depending on the quantity 
of impurities present in the original oil or fat. 

No harm is done by heating the pan over direct 
fire, because the oil forms the upper layer and never 
comes in contact with the bottom of the pan. In some 
cases, however, a little froth is noticed. The boiling 
should in such cases be continued until the froth dis¬ 
appears. It is essential that a state of brisk boiling 
be maintained during the process. The agitation of 
the ccmtents caused by ebullition is more helpful than 
any mechanical stirring device in bringing aU the oil 
and water in repeated close contacts. The treatment 
leaves the oil in a condUtion in which it can quickly 
settle the impurities. 

On the conclusion of boiling process as explained, 
the pan is left undistuibed for a sufficiently long tiinp 
to allow of proper settling of impurities. The clear oil 
c(ffiects at the top and all the mudlagenous matter is 
found collected in a layer of emulsified between the 
clear oil and the water. After the i^ttling of the inqni- 
rities, the supernatant clear oil is talmn dEf, leaving 
the layer emulsified oil. If the oil has a etwryo to 
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solicU^ on codUng, it has to be ranoved while still hot, 
or it may be allowed to solidify and the impurities that 
will be found in the bottom side scraped off. 

RECOVEBT OF OIL FROM EUULSIFIED LATER. 

The thickness of the emulsiSed layer depends on 
the nature of the oil. Coconut oil and t^low, for 
example, do not, for all practical purposes, emtdsify, 
while linseed oil emulsifies very readily. Mowha and 
karmja oils have intermediate emulsifying powers, the 
latter surpassing the former. Linseed oil which emul* 
sifies readily takes long to separate into dl and water 
again. When, therefore, such oils are treated accord¬ 
ing to the method just described, considerable quanti¬ 
ties of the oil are hdd by the emulsion from which 
it separates out only very slowly. The purification 
process is thus made a very lengthy one and it is there¬ 
fore not advisable to treat them singly. In admixture 
with coconut oil and tallow, however, they have be«i 
found to separate readily. It is therefore recommended 
that the oils, with high emulsiftdng powers should, for 
the purpose of purification, be mixed with oils with 
low emvilsifying powers. 

The emulsified layer, containing the mucilagenous 
and other light impurities, is filtered through cloth. 
The filtrate consisting of a clean mixture of oil and 
water is added to the next charge, the impurities being 
separated and retained by the filtering cloth. It will 
thus be seen that no oil will be weuited in the process 
of refining, the impurities bdng the only thing elimi¬ 
nated. 

Ihe purificaticm of the oil by the above process 
should be undertaken as and when the oil is required 
fm: saponification. If much time is allowed to elapse 
betwem the purificaticm and the sapcmification, the 
p^ect oil may devdc^ a fresh obj^onable odour 
without r<klevel<v^ colour. 
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PUHIFICATION WITH SPENT LTS. 

For oils which have a bad odour with or without 
an objectionable colour, the ccHirse of treatment with 
boiling water is not enough. The oil or fat is to be 
b(^ed over the spent liquor obtained on salting a pan. 
It is essential that the spent liquor should contain 
enough salt to prevent the stock to be purified from 
forming an emulsion with the lye, or the dissolving, 
in the latter, of any soap which is formed as a result 
of the partial saponification of the stock with the 
caustic soda present in the spent lye. This process 
removes the odour to a great extent, unless the same 
is present in an excessive amount in which case a more 
rigorous treatment will be necessary. 

PUBIFICATION WITH CAUSTIC SODA. 

When the stock contains much odour and colouring 
matters associated with resinous bodies, the simple 
boiling over spent lye containing a little free caustic 
soda will not meet the end. Elxamples of such cases 
are neem oil and grease from bones. In these cases 
the stock is to be added to the spent lye and boiled 
to nearly complete saponification. This necessitates the 
addition to the spent lye of just enough oil or fat which 
can be saponified by the free alkali present in it. It 
is sometimes an advantage to supplement the caustic 
originally present in the spent lye with fre^ caustic 
to get through a larger quantity of oils and fats and 
to utilize the lye medium for the elimination of as 
much colouring and odorous matters as possible. 

When the saponification proceeds over the spent 
lye, the oil medium carrying the odours and cc^ouring 
matters is converted into soap with the Result that the 
colouring matter is disengaged and discharged into the 
lye and the odorous matter escapes along with the 
steam. The oil thus purified and converted into soap is 
next added to the main soap charge for the production 
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offaig^ grdcie soaps ctmsistentiy the general 
quedity ^ the raw material and adlhout any of the 
#Mh ilitleB <iue to the colouring and odonms matters. 

As the process entails the boiling of large guantl- 
ties of lye for tiie treatment of limited quantities of 
soap stock, the <meration is best carried <ai ectmomical* 
ly m shallow pans over the flues of regular soap*boiling 
furnaces. It will be seen that the heat that is usually 
wasted will be utilized in the recovery of all the caus* 
tic soda in the spent lye and at the same time in puri* 
lying, or treating i^p to saponification, very infoior 
stocks and making them suitable for good quality 
soaps. 


BLEACHING THE OIL. 

The fact is that the colouring matter in the original 
seed is in the form of a powder and passes as such 
into the oil. It can therefore be bleached by allowing 
it to pass through a percolator charged with animal 
charcoal which absorbs the colouring matters. A simi¬ 
lar object is achieved by dehydrating the colouring 
matter with sulphuric acid, which causes the colouring 
matters to get charred and to coagulate. The acid is 
added gradually-as long as there is a change of cmlour. 
Then the oil mass is heated. The charred masses can 
then be removed by filtration. Care should be taken 
that the acid may not be added in excess, in wdddi 
case the ccmsumption of caustic soda will obviously be 
bigger. 


DBODOBISINa THE ML. 

Where the retention of the characteristic flavour 
of an oil is not de^red, the oU is first heated to a tern- 
peratmre higher than the boiling point of water and is 
further treated in what is called a deodoriser. Oib 
intmided to be treated in this way should be as neatly, 
nmitral as poBsille, as oite showing excess of aciditi'; 
cannot be^tisfaotorily treated. 

At. s.« 
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X)ec>d(H4s«:s» intended for soap factcnies, may be 
dtber oS atmoiq^iaic or vacuum type. In the framer 
type the is subjected to the h^t of both closed 
and (qoen steam cdls. The former raises the tenmata- 
ture of the oil to that of the steam, while the latter 
tceeps ^e oil in an exceedingly vigorous state of ebullU 
don so diat the unpleasant odotirs escape into the at> 
mosphere. 

In the vacuum type of deodorisers, the oil is simi¬ 
larly treated but at reduced temperatures and pres¬ 
sures, and in consequence there is less likelihoc^ at 
damage to the oil. 


MAKING CAUSTIC LTE. 

Lyes for soap making are prepared‘by dissolving 
in water the solid caustic hydroxides. The commer¬ 
cial caustic soda is usually supplied in large drums 
which require to be broken open before the caustic, 
they contain, can be dissolved. This caustic is dissolv¬ 
ed in iron tanks with a suitable quantity of water. 
The correct way of doing this is to suspend the solid 
caustic at the top of the tank just underneath the 
surface of the water used to dissolve it; then the lye 
as it is formed, being heavier than the surrounding 
water, sinks to the bottom, so that the solid caustic, 
by reason of the currents thus set up, is alwaj^ com¬ 
ing in contact with fresh water or unsaturated lye, 
and consequently soon becomes dissolved. This may be 
carried out by placing a perforated iron plate just 
under the surface of the water or liquor in the tanks. 
The solid caustic may be broken out of the drums and 
thrown on it. 

Caustic soda lyes should not be k^ too long ex¬ 
posed to the atmosphrae, as they tend to absorb car- 
boidc add and pass into carbonate of soda, the alkalinft 
or Soap-making strength bdng ttiraetoy r^uced. It Is 
better to prepare the lye freshly whenever requiied. 
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Soda ly8s ot any str^^th may be made from the solid 
caustic. 


CONCSNTIUnON OF THE ETE. 

The concentration of the lye required for saponi¬ 
fication varies with the nature of the oil to be treated, 
as has already been exidained on page 38. Strong 
and weak solutions are both to be made. The 
strength can either be expressed by mentioning the 
quantities of the water and the soda in full or by giving 
the specific gravity or degrees as recorded either by a 
Twaddle’s or Beaumels Hydrometer. 

In the first case, i.e., when the prc^rtion of caus¬ 
tic soda and water for ntaking the lye is known 
there is no difficulty in preparing the solution but the 
preparation of a solution of a d^nite specific gravity 
from the waste lye becomes a difficult operation. In 
«;uch cases the specific gravity of the waste liquor is 
to be first determined and then the further quantity 
to be added is to be calculated out. Considered from 
all points of view it is more convenient and easy to 
use the Twaddle’s or Beaume’s hydrometer. In pre¬ 
paring the lye of a given strength the caustic is added 
to water little at a time and the lye is then allowed 
to cool. The hydrometer is to be put into the solu¬ 
tion and the mark to which the hydrometer sinks gives 
the strength of the lye. If greater strength is to be 
attained, more soda is to be added till the correct 
reading is obtained. If the strength is already too 
high, the lye is to be diluted with more water. In 
each case the lye is allowed to come to nmmal tem¬ 
perature before any reading Is taken by the hydro¬ 
meter. For soap making, manufacturers should pro^ 
cure a hydrometer meant for ‘kquids heavier tibon 
water. The graduaticms in a Beaume’s hydrometer ' 
are based on the principle that the point to wiiidi 
the hydrotfibter sinks hi pure water is maiked 0° and 



MAl^ACTDSB SOAP 




tlie point to which it idnks in a 10 per cent, solutioti 
ot common sait (at 17®C) is marked 10®., One hydro¬ 
meter graduated 0®—50° will serve the purpose of 
soap n^ers. 

The f^proximate quantities of caustic soda to be 
added to 100 parts of water to obtain lyes of different 
strengdis foliow: 

Strength Caustic Soda 

of the Lye Water (T7®) 


5® Be 

100 parts. 

3.56 

10® Be 

100 

f9 

7,40 

15® Be 

100 

»9 

11.45 

20® Be 

100 

»9 

16.78 

25® Be 

100 

»» 

22.84 

27® Be 

100 

99 

26.36 

28® Be 

100 

99 

27.58 

30® Be 

100 

99 

31.05 

32® Be 

100 

99 

34.66 

33° Be 

100 

99 

36.68 

35® Be 

100 

99 

’ 41.16 

36® Be 

100 

99 

43.33 

37° Be 

loo 

99 

45.91 

38® Be 

100 

99 

48.38 

40® Be 

100 

99 

54.17 

42® Be 

100 

99 

60.44 

44® Be 

100 

99 

67.38 

45® Be 

100 

«• 

69.64 


BBIATION BETWEEN SPECIFIC CBATITT, DEGREES 
BEAVME AND TWADDLE. 


Two sets of formula lowing the relation between 
specific gravity and the degrees registered by a Twad- 
de’s hy^meter may be found useful. 


Specific Gravity 
Pegrees Twaddle = • 


Degrees Twaddle X 5 +1000 


XOOO 

Specific Gravity X1000 — lOOO 


5 
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8(t 

Tl^rci is. however, no d^tnite formula estabUs^ 
ing the relation between the ^>ecifie gravity and the 
Beaume’s d^irees. 

The following table connecting the Twaddle, 
Beaume and Specific Gravity figures may be found 
useful for a comparative study of the strengths of the 
lye expressed in terms of these:— 
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D«gr«ci 

Beaitme 

* Degrees , 
Twaddle 

Sped$c 

Gravtcy 

' 3J 

59-4 

1*297 

34 

61'6 

1*308 

35 

640 

1*320 

36 

664 

1 352 

37 

69^0 

1*345 

38 

71*4 

1J57 

39 

740 

1*370 

40 

76 6 

1 383 

41 

79 4 

1*397 

42 

82 0 

1*410 

43 

84'8 

1*424 

44 

87*6 

1 438 

45 

906 

1*453 

46 

93*6 ! 

1*468^ 

47 

966 

1 483 

48 

99.6 

1*498 

49 

102 8 

1*514 

50 

106 0 

1530 

52-4 

114 0 

1 570 

54 7 

122 0 

1 610 

569 

130 0 

1*650 

58 9 

138 0 

1*690 

609 

146 0 

1*730 

62 8 

154 0 

1 770 

646 

162 0 

1*810 

663 

170 0 

1850 

70 

189 2 

1 946 

72 

200 0 

2 000 

74 

211*8 

2 059 


For example, a solution of specific gravity of 1.297 
will record a reading of 33° with Beaume’s hydrometer 
and 59.4° with Twaddle hydrometer. 

CAUSTIC SODA LTD. 

The amount of caustic soda to be dissolved in 
water to make a certain definite strength is rat^ a 
vexing problem; specially this is so when the caustic 
soda u^ is not cent per cent. pure. The following 
table, however, will be much helpful In this resgect:— 
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«AnUB cor sPBcmc couvmES lor soumoirs or 

OAOSIXC SODA. 


fi 

Specific 

dtanty 

Pec cent by 
wt. of 
Giuittc 

lb, of actual NaOH cott- 
cained in 1 gall, commer¬ 
cial caustic soda lye. 



SecU. 

77* 

74* 

70* 

1 

roo5 

0-474 

0*048 

0*046 

0*043 

2 

1010 

0-757 

0*098 

0*092 

0087 

3 

1019 

1*436 

0*146 

0*131 

0-129 

4 

1020 

^1*909 

0-194 

0*185 

0*180 

5 

1*025 

2*365 

0*234 

0*231 

0*219 

6 

1030 

2*830 

0*291 

0*278 

0*262 

7 

1035 

3*252 

0^335 

0320 

0-303 

8 

1*040 

3*746 

0389 

0371 

0*350 

9 

1045 

4*184 

0*438 

0*417 

0*393 

10 

1*050 

4*631 

0486 

0*461 

0*438 

11 

1095 

5-C 

!86 

0*536 

0*510 

0*483 

12 

1*060 

5*1 

§6 

0*586 

0*558 

0*528 

13 

1*065 

5 982 

0-636 

0*607 

0*573 

14 

1*070 

6*413 

0*680 

0-653 

0-617 

15 

1*075 

6 911 

0-742 

0*707 

0*668 

16 

1*080 

7*285 

0*786 

0*749 

0*709 

17 

1*085 

7-719 

0*836 

0*798 

0*755 

18 

1*090 

8-140 

0-886 

0 845 

0-800 

19 

1*095 

8*564 

0-937 

0*894 

0*846 

20 

1*100 

8-970 

0-986 

0*941 

0*890 

21 

1*105 

9386 

1-037 

0989 

0938 

22 

1*110 

9796 

1-087 

1*037 

0*981 

23 

1*115 

10203 

1-137 

1*123 

1*026 

24 

1*120 

10-607 

1-187 

1*175 

1*071 

25 

1*125 

11-107 

1-238 

1*181 

1*117 

26 

1*130 

11*471 

1-296 

1*237 

1*170 

27 

1*135 

11*933 

1-394 

1*292 

J21Z 

28 

1*140 ' 

12*401 

1-413 

1*350 

1*277 

29 

1*145 

12*844 

1-470 

1*413 

1337 

30 

1*150 

13-301 

1-929 

1460 

1*381 

31 

M55 

13-899 

1-600 

1*528 

1*445 

32 

1*160 

14-t90 

1-646 

1541 

1*496 

33 ; 

1*165 

14*637 

1-709 

1*627 1 

1*539 

34 

1*170 

19-081 

1-764 

1*684 1 

1*591 

35 

1175 

15-912 1 

1 

1-822 

1*739 1 

1*649 





O** SOAP , 


a 

E 

Specific 

Gravity 

36 

1*180 

37 

1*185 

38 

1*190 

39 

1*195 

40 

1*200 

41 

1*205 

42 

1*210 

43 

1*215 

44 

1*220 

45 

1-225 

46 

1*230 

47 

1-235 

48 

1-240 

49 

1-245 

50 

1-250 

51 

1-255 

52 

1*260 

53 

1-265 

54 

1*270 

55 

1*275 

56 

1*280 

57 

1*285 

58 

1 290 

59 

1-295 

60 

1-300 

61 

1-305 

62 

1-310 

63 

1*315 

64 

1*320 

65 

1-325 

66 

,1*330 

67 

1*335 

68 

1-340 

69 

1*345 

70 

1*350 

71 

1*355 

72 

1*360 

73 

1*365 


>«ra«by ^"0” aJ 

tamed in 1 gall, cnmmar- I 
0,1 cmmic ^ lyt. / 


16*139 

16*372 

16*794 

17*203 

17*629 

16*133 

18*618 

19121 

19-613 

19- 997 

20- 586 
20 996 
21*532 
22-008 
22*476 
22 962 
23*433 
23*901 

24 376 

24- 858 

25- 295 

25 750 

26 210 
26 658 
27*110 

27- 611 

28- 105 

28- 595 

29- 161 
29*574 

30- 058 
30 535 

31- 018 
31*490 
31*948 
32*446 
32*930 
33*415 
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lb, of actu«l NdOH con- 

taioed in 1 gall. 

oommar- 

dal cauidc tcxla lyB, 

77“ 

74“ 

70“ 

4-645 

4-434 

4-194 

4-728 

4-513 

4-263 

4-810 

.4*592 

4-344 

4-893 

4-670 

4-418 

4975 

4794 

4-493 

5-058 

4-828 

4-567 

5-141 

4-907 

4-642 

5-227 

4-989 

4-720 

5-312 

5071 

4-797 

5-397 

5-135 

4-873 

5-482 

5-233 

4-950 

5-567 

5-314 

5-027 

5 653 

5 396 

5-104 

5*738 

5-467 

5*181 

5823 

5 558 

5-25S 

5-9b8 

5-640 

5-J35 

5 923 

5-721 

5-412 

6-093 

5-816 

5-502 

6-191 

5-909 

5-608 

6 290 

6 004 

5-679 

6389 

6-090 

5-769 

6-487 

6193 

5-856 

6586 

6'287 

5-948 

6685 

6381 

60J5 

6-784 

6476 

6-126 

6*884 

6571 

6-216 

6-982 

6 665 

6-303 


Gz^aaattoa of the TablOi 


An explanation of the table and the manner ia 
which the table may be used by the manufacturers 
follows:— 

(1) The first colump indicates the degrees regis* 
tered by the Twaddle hydrometer when it is immersed 
in a lye of caustic soda. This may be read along with 
figures on pages 85 and 86 to get corresponding 
figures for'degrees e^^ressed in Beaume. 
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^2) the seoHidt coltnan i^hows the t^edfic gra- 
* vity of the lye ccHre^nding to any degree Twaddle. 
For exarnde. the figuie in the second column against 
36®Tw is found to be 1.180; this means that the speci¬ 
fic gravity of the lye at 36“Tw is 1.180, or in other 
words lye of 36®Tw strength is 1.180 times heavier 
tiian its own volume of water. 

(3) llie third cdumn explains the amount of 
caustic soda present in 100 parts of the lye. For ex¬ 
ample, the figure in the third column against 36°Tw is 
16.139; this means that when the density of a lye cor- 
rei^nds to 36^Tw., 100 parts of it contain 16.139 parts 
of caustic soda, both by weight. 

(4) The fourth column shows the number of 
lbs. ctf caustic soda present in 1 gallon^ of the lye made 
with caustic soda of 77 degree strength. In the case 
of the lye at 36°Tw, the corresponding figure in this 
column indicates that 1 gallon of this lye contains 
1.904 lbs. of caustic soda of 77 degrees. 

(5) & (6) The fifth and sixth columns signify the 
same as above for lye made with caustic soda of 74 
and 70 degrees, respectively. 

The figures in the six columns given in the above 
table may be thus profitably used in calculating pro¬ 
portion of water and soda in making lyes of any desir¬ 
ed strength. 


CAUSTIC POTASH LTE. 

Caustic potash lye is made exactly in the same 
way as soda lye. 

A table showing the relation between the specific 
gravities, degrees registered in Twaddle hydrcnneter 
and the percentage of caustic potash per gallon 
follows:— 
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of Str«igth of Caustic Pota^ 
Solutkm at 60'’F. 


Specific 

Degrees 

Per Gent 

of KOH 

Grevtty 

TwacUlf 

KOH 

Per geilon 

i060 

" 

12 

5 59 

0 59 

MIO 

22 

" 1131 

1-25 

1150 

30 

15-48 

1-77 

M90 

38 

19 29 

2-21 

1-210 

46 

2J-22 

2-84 

1-280 

56 

27-87 

356 

1-330 

66 

31-32 

4-16 

1-360 ' 

72 

35-01 

476 

1-390 1 

78 

38-59 

536 

1-420 • 

84 

40-97 

5-81 

1-440 1 

88 

4383 

6-31 

1-470 1 

94 

4716 1 

693 

1-520 

104 

51-09 

7-76 

1-600 1 

112 

5562 

8-89 

i-6«a , 

136 

60 98 

1024 

1-780 

156 

67-65 

12-04 

1-880 1 

176 

75-74 

14-23 

2 000 1 

1 

200 

86 22 

17-24 


To cite an example, a solution of caustic potash of 
the strength of 30°Tw. will require, according to the 
above table 1.77 lbs. of pure caustic soda for each 
gallon of water. Calculated from percentage basis, the 
lye will contain 15.48 pzurts of caustic soda, both by 
weight. 


KAKINC SODA ASH SOLUTimr. 

In making soda ash solution it is found that ten 
gallons of water dissolve 7.1 lbs. of pure sodium car^ 
bonate at 32°F, 12.6 lbs. at 50°F, 163 lbs. at 59°F, 
21.4 lbs. at 68°F, 38.1 lbs. at 86»F, 59 lbs. at mJS°F, 
46.2 lbs.^t 93® to 174®F and 45.1 lbs. at 212®F. The 
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IbUowinK table shows the specific gravities of soda 
caryatal scdutioiis of dil^erait strengths:— 

Table of Spedfic Gravity of Sodium Carbonate 
Solution at 15°C. 


Per cent hy weight. 


Sp. 

Gravityr. 


1007 

1014 

1022 

1029 

1036 

1045 

1052 

1060 

1*067 

1*075 

1*083 

1*091 

1*100 

1*108 

1*116 

1*125 

1*134 

1*142 

1*152 


Degnn 

Beaume. 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 
19 


[Degrees 

Twaddle. 


1*4 
2*8 
4*4 
58 
72 
90 
10*4 
12 0 
13*4 
15 0 
16*6 
18*2 
20 0 
21*6 
232 
25*0 
26 8 
28*4 
304 


Na,C 03 


067 
1*33 
2*09 
2*76 
3*43 
4*29 
4*94 
5*71 
6*37 
7*12 
788 
8*62 
9*43 
10 19 
10 95 
11*81 
12*61 
13*16 
14*24 


Na 3 C 03 , 
10 Hfi 


1*807 
'3*?87 
5*637 
7 444 
9 251 
11*570 
13*323 
15*400 
17*180 
19 205 
21*252 
23*248 
25 432 
27*482 
29*532 
31*851 
34 009 
35*493 
38*405 


MAKING SALT SOLUTION. 

Though salt is added in powder to the soap stock 
for the separation of soap it is sometimes added in 
. solution form. In making salt solution 4t will be found 
that a reddish froth is formed on the surface. It 
should be skimmed off before use. 

At 15®C water dissolves about 26i per cent, (rf 
common salt. Ttie following table gives the spe^c 
gravity of sodium chloride at 
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Table of S^pedfic Gravity of Gonunon Salt 
Solution at 15°C. 


Specific Gravity. 

IDegreea Twaddle 

NaO pec tmi. 

1*00725 

1*6 

1 

1*01450 

29 

2 

1Q2174 

4*3 

3 

1 02899 

5*S 

4 

1*03624 

7*2 

5 

104366 

8*7 

6 

1*05108 

10*2 

7 

1 05851 

11*7 

8 

1*06593 

13*2 

9 

1*07335 

14*6 

10 

108097 

16*2 

11 

1*08859 

17*7 

12 

1*09622 

192 

Z3 

1*10384 

20*8 

14 

1*11146 

22*3 

15 

1.11938 

23*9 

16 

1*12730 

25*4 

17 

1*13523 

27*0 

18 

1*14315 

28*6 

19 

1*15107 

30*2 

20 

1*15931 

31*8 

21 

1*16755 

335 

22 

1*17580 

35*1 

23 

1*18404 ! 

368 

24 

1*19228 1 

384 

25 

1*20098 

40*2 

26 

1*20433 1 

1 

408 

26*395 Saturaiad 


THE SOAP STOCK. 

The lye being prepared of the ddatity dedred, the 
oil and tallow are to be taken in proper proportkHis 
to make a balanced soap stock. Zt is advisable to cmn* 
hine the hard soap producing and soft aoap producing 
olements in proportions such that the ccdour, appear- 
ance ^ quality of the soap may be pleasant. Incor- 
poratks}^ of cheap oils siKdi as neem, etc. may 

ix attempted but the percentage of thq dl takfn 
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sJkHild be between certain d^nite Undts. It is usual 
to'use SO per cent, of tallow and coconut oil to give 
the required body to the soap, the rest being made 
up of groundnut, mabua oil, etc. 

CRUTCBINO. 

This consists in stirring the hot soap in the frames 
by hand crutchers until the temperature is sufficiently 
lowered and the soap begins to assume a ropiness. 
The crutdiing is also necessary when the silicate of 
soda, colours, perfumes, Oiling agents, etc., are to be 
incorporated in the soap. Crutching may also be 
performed by mechanical agitators but it requires 
ploity of time. The crutchers differ with- the nature 
of the soap treated. The completion of crutching is 
indicated by the smoothness and stiffness of the soap 
when moved with a trowel and a portion taken out at 
its point and cooled presents a rounded appearance. 

UQUORING OF SOAPS. 

This consists in adding various alkaline solutions 
such as carbonate of soda, silicate of soda and pearl 
ash. The addition of sodium carbonate gives firmness 
to the weak-bodied soap and increases its detergent 
powers. The strength may vary from 25°Tw. upwards. 
Use of very strong alkali is to be avoided as that will 
render the product brittle. Too much of the solution 
is also not to be added as that would lead to efflore¬ 
scence on the soap. The percentage should not be 
allowed to rise above 5. 

A slight addition of a weak solution of pearl ash 
4°-8®Tw. much improves the appearance of the soap. 

Before adding sodium silicate it should be noted 
if the soap is alkaline or not. This can be introduced 
when the soap is distinctly alkaline. In the absence oi 
it the resulting socq> is liable to become like stone with 
age. If the soap is acidic it is to be reduced first with 
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dilute solution of i^icate. If the fatty acid be present 
to tiie extent ctf 3 to 4 per cent, a solution oi d^’Tw is 
suitable while for a solution with 20 p.c. fatty acid a 
solution of 18“Tw would be necessary. After this sili¬ 
cate of 140® Tw is added to the extent of 10 per cent, 
of the soap produced. 


BEMELTING. 

Soaps are remelted when scents and other in^- 
dients are to be added during the preparation of toilet 
soaps. To remelt, the soap is just cut into thin shav¬ 
ings and then heated in a steam-jacketed pan provided 
with a number ctf upright steam pipes. This device 
hastens the melting of soap, for soap being a bad con¬ 
ductor of heat is hard to melt from below. The time 
for melting is a greatly variable factor—^the more the 
quantity of water present, the quicker it will melt. 

NEUTRAUSINO. 

To neutralise the free caustic alkali in soap varioi^ 
ingredients such as sodiwn bicarbonate, boric acid, 
coconut oil, stearic acid, etc. should be added. The 
best method is the addition of an exact quantity of 
sodium bicarbonate to neutralise the alkali. 

FRAMING. 

The soap is generally allowed to cool in i^jedaf 
frames. The construction of the frames shoidd be such 
as to conserve the heat as long as it is necessary for 
the soap. A long, narrow and high frame retains heat 
too long while in bread and low frames tiie soap cods 
down rather quickly. Far m(^led soaps the frame 
should be of wood with a well in the middle for the 
accumulation of the lye. 

For fi^aming fill tgi the frame wifii the soap and 
smooth the surface with a trowel leaving in t^ centm 



MANUFACTUBE OF SOAP 


a heap which slopes towards the sides. Hie neict day 
the t(^ of the soap is straightened with a wooden 
mallet. This assists consolidation. The frame is 1^ 
aside from 2 to 3 days for setting. Then unloose the 
screws, remove the side plates and bring out the block. 

SLABBING AND BABRING. 

The block is then trimmed and scraped and is then 
to be slabbed and baned with special machines. 'Soap 
bars are ordinarily made 15 inches long but bars have 
now mostly been antiquated. The bars are generally 
cut into cakes having weights of 1 ch., 2 ch., 4 ch., etc. 

PILING. 

The soaps are then to be piled in such a way that 
the exposed surface is dried to form a new skin and 
is case-hardened and thus prevents evaporation of 
water from within. 

Piling may be of two kinds —open piling and close 
piling. When the soap is piled in a way that the air 
has free access it is open piling and when the soap 
is put in storage bins the operation is known as close 
piling. 

DRYING. 

The tallow soaps which are (tabbed and barred 
while still warm are open piled immediately. In the 
course of a day a skin is formed which prevents the 
evaporation of water from within. But oil soaps do 
not develop this skin quickly. These are expof^ on 
racks to a current of hot air in a drying chamber. On 
case-hardening the bars are better adapted to be 
stamped. If not properly dried, no gdoss can appear 
on the soap which may partly adhere to the die. 

STAMPING. 

After being dried the pieces are reedy to be 
Stamped. Use decent dies besmeared with a UtUe oil 
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or saline solution to prevent stickii^ in the die itself. 
Finally put the soap on the racks and expose to the 
air for some time. 

For toilet soaps with concave faces it is usual to 
cut them into shapes to be finally to the soaps. 
The moulds may be either pin moulds or band or 
collar moulds. In pin mould its edges meet very exact¬ 
ly the upper part of the die which carries two pins at- 
ladied to the shoulder and these are received into two 
holes in the shoulder of the bottom plate. This artifice 
helps towards getting symmetrical designs on either 
face. The superfluous soap is forced out as the dies 
meet. 

Band or collar moulds prevent the squeezing out 
of soaps sideways. The cake is put into the lower part 
of the mould and the upper plate which fits within 
the lower one is pressed on the soap block and gives 
it a well-defined shape. 


M. s. 7 



CHAPTER VI. 


WASHINO SOAP. 

T he starting point in the manufacture of soaps of 
all kinds is the selection of the soap stodc. Tallow 
and coconut oil can be used alone; mohua oil, ground¬ 
nut oil, castor oil, etc., are also used sometimes alone 
but more often than not they are blended with other 
oils to produce a balanced stock that would be cheap 
and at the same time yield a good soap. 

SOAP STOCKS. 

Recipes of a few soap stocks follow:— 

1. Tallow 20 seers, mohua oil 10 seers, groundnut 
oil 10 seers. 

2. Coconut oil 1 md., mohua oil 15 to 20 seers. 

3. Tallow 20 seers, groundnut oil 15 seers, mohua 
oil 5 seers. 

4. Mohua oil 1] md., castor oil 10 seers, sesame 
oil 15 seers. 

5. Castor oil 1 md., sesame oil 10 to 20 seers. 

6. Mohua oil 1 md., sesame oil 10 to 20 seers. 

7. Tallow 2i mds., cotton seed oil li mds., rayna 
oil 35 seers, rosin 8 seers. 

8. Tallow 45 seers, groundnut oil 15 seers, cotton 
seed oil 12 seers, rayna oil 25 seers, rosin 3 seers. 

9. Tallow 50 seers, karanja oil 25 seers, groundnut 
oil 22 seers, rosin 3 seers. 

10. Mohua oil 75 seers, coconut oil 10 seers,, 
karanja oil 12 seers, rosin 3 seers. 

11. Mohua oil 1 maund and neem oil 1 maund. 

12. Tallow 35 seers, groundnut oil 15 seers, mohua 
oU 15 seers and punnal oil 35 seers. 
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13. Tallow mds., groundnut oil 30 seers, mohua 
1 in«3., punnal oil mds., and cotton seed dl i md. 

14. Groundnut oil 1 md., mohua oil 1 md., and 
punnal oil 1 md. 

15. Mohua oil 52 seers, refined punnal oil ^ seers, 
rosin 3 seers. 

16. Tallow 30 seers, mohua oil 30 seers, coconut 
oil 10 seers, karan;^ oil 20 seers, sesame oil 7 seers, 
rosin 3 seers. 

17. Tallow 43.5 seers, coconut oil 15 seers, rosin 
2 seers, punnal oil 8 seers, groundnut oil 31.5 seers. 

18. Tallow 36 seers, coconut oil 15 seers, punnal 
oil 49 seers. 

19. Mohua oil 72.5 seers, coconut oil 15’seers, rosin 
4 seers, groundnut oil 8.5 seers. 

CAUSTIC SODA. 

The quantity of caustic soda for the saponification 
of any soap stock can be found out from the saponi¬ 
fication values already given of various fats and oils. 
Suppose we take tallow 20 seers, mohua oil 10 seers 
and groundnut oil 10 seers. Now the mean saponi¬ 
fication values of tallow, mohua and groundnut oils 
are 13.8, 12.4 and 13.5 respectively, which means that 
for 100 seers of tallow we require 13.8 seers of pure 
caustic soda for saponification : 
for 100 seei*s of mohua oil we require 12.4 srs. of pure 
caustic soda for saponification: 
for 100 seers of groundnut oil we require 13.5 srs. of 
caustic soda for saponification: 

20 X 13 8 

Hence for 20 seers of tallow we require-or 

100 

2J6 seers of caustic soda; for 10 srs. of mohua oil 

10 X 12 4 

we would require-or 1.24 seers of caustic 

100 

Isoda; for 10 srs. of groundnut oil we would require 
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—or seers of caustic soda. Hence the total 

100 

quantity of caustic soda required is 2.76 seers + 1.24 
seers + 1.35 seers = 5.35 seers. 

Usually tills quantity is to be added in making 
soap by the cold process but when soap is made by 
the boiling process more than this is to be added, say 
64 seers, b^use scmie part of the soda is used in 
bleaching and deodorising the stock as already men¬ 
tioned. When the oils used are not pure but are much 
adulterated, the saponification value is to be foimd 
out individually according to the process already given 
on page 4l. 


SOAP BT COU> PROCESS. 

(For general method consult p. 40 and 54). 

I. 

Coconut oil 21 mds. 

Caustic soda 77® 18 seers. 

Water for soda 364 „ 

Silicate of soda 25 „ 

Water for silicate 25 „ 

Procedure -.—^In the summer the coconut oil exists 
in the liquid state and need not be heated at all. When 
the oil is frozen in winter, it is heated to 80® to 90®F 
to melt it. Take 18 seers of caustic soda 77° or cent 
per cent pure. Dissolve in 364 seers of water. This 
will make a lye of about 38°Be. Pour the lye into 
the melted fat or oil in a continuous stream, at the 
same time stir with a flat wooden stirrer about 3 ins. 
broad. Continue gentle stirring until the lye and fat 
are thoroughly combined and appear oi. the consist¬ 
ence of honey. Do not stir too long, or the mixture 
will separate again. The time required vartes 
what with the weather and the kind of oil usedi^ 
fifteen tqg twenty mimites is generally ! 

sUicate (tf soda is to be added, this may bf dmPl 
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thjs sta|;& 25 seers siUcate dissolved in 25 seers 
hot water may be stirred into. When the mixlns is 
eomiMed, pour off the liquid soap into any sufficiently 
large frame, prevtoiudy dancing the sides sdth Water 
to the soap from sticldng. Leave it undisturbed 

the next day when the box will cmitain a block 
soap, which can afterwards be slabbed and barred. 

If the soap turns out streaky or uneven, it has not 
been thoroughly mixed. If very sharp to the taste, 
too much soda has been taken; if soft, mild, and greasy, 
too little. In either case it must be thrown into a pan 
and brought to a boil with a little more water. In 
the first case, boiling is all that is necessary; in the 
other a little more oil or a little more soda must be 
added. 

The finished soap will contain 25 per cent, of water 
which is a general average. If more water needs be 
retained in the soap, use weaker lye and vice versa. 

If filling agents, colours and perfumes are to be 
added, this should be mixed before framing by crut- 
ching. 


n. 

Tallow 50 seers 

Coconut oil 50 „ 

Caustic soda 16 „ 

Water 34 „ 

Procedure :—Melt the tallow and oil at i00°F. 
Make a lye by dissolving 16 seers of 77° caustic soda 
in 34 seers of water. It will be at 70° Tw. Add the 
lye a little at a time and proceed as in (I). 


m. 

^ Tallow 
"Coconut dl 
Caustic soda lye 36°Be 
Silicate of SO& 40°Be 
Beaii ash lye SS^Be 


30 

10 

20 

50 

8 


seers 


*1 

u 


t* 
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Procedure :—^Put the tallow and dl in an iron 
veosd and api>ly gentle heat so that its ^emponture 
does not rise above 150°F. When this temperature 
is reached^ transfer the mdten mass into frame, pour 
down die caustic soda lye as quickly as possible and 
at the same time the fatty matters are continually 
stirred until the soap begins to thicken up. Now run 
in silicate and pearl ash with rapid stirring. As soon 
as any mark made on the surface remains, stop stir* 
ring. It should not be disturbed imtil the soap is cold. 
It is then cut into bars and stamped. 


IV. 


Coconut oil 

428 

parts 

Tallow 

433 


Caustic soda lye (38°Be) 

429 

»» 

Sodium silicate 

50 


Water for sodium silicate 
Procedure :—Same as above. 

50 


V. 



Mohua oil 

17 

parts. 

Coconut oil 

3 

n 

Soapstone (powdered) 

2 

99 

Silicate of soda 

2 

99 

Caustic soda 77° 

3 

99 

Water 

6 

99 

Procedure: — Melt and mix the oils together and 
, slowly to this mixture the caustic soda lye pre- 


pared previously by dissolving the caustic soda in 6 
parts of water. While adding the lye the oil is cons¬ 
tantly stirred until an emulsion is formed. Then add 
soapstone finely crushed jstnd silicate of soda, and stir 
again until these are thoroughly incorporated. Whra 
the whole mass gets thick, becomes perfectly uniform 
and translucent and when a sample talmn out with 
the trowei^nd cocded can be drawn into threads, the 
soap is run into frames. 
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VI. 

Tallow 34 seen 

Coconut oil 6 „ 

Rosin 19 „ 

Caustic soda lye (33°Be) 32 „ 

Sodium carbonate solution (SS^^Be) 5 „ 

Procedure ’.—^The tallow is first melted and ther 
the coconut oil. Next the rosin is introduced. Wher 
melted well together, the mixture is allowed to coo: 
down to 130°F, the lye is then added and the soai 
allowed to stand for about 2 hours. When the soai 
is finished the sodium carbonate solution is added anc 


the whole mass crutched well. Now frame and cool. 


VII. 

Coconut oil 16 lbs. 

Castor oil 5 „ 

Rosin 10 „ 

Caustic soda lye 35® Be 24 „ 

Caustic potash lye 30°Be 3 „ 

Procedure :—^Melt together coconut oil 16 lbs, 
castor oil 5 lbs., rosin 10 lbs., and compound the mix 
ture at a temperature of 155 °F with 24 lbs. of sod? 
lye of 35°Be. In case a thorough combination is nol 
formed, cover the mixing vessel with cloths and tht 
mixture will in a short time become hot. When thif 
is the case, stir it thoroughly and when it appears tc 
be intimately combined, stir in 1 lb. of solution o) 
caustic potash of 30®Be and then pour the paste whict 
should be uniform and thick, into frames. 


VIII. 

Coconut oil 
Sesamum oil 
Caustic soda 


1^ mds. 
1 md. 
17 seers 


Water • 34i „ 

Procedure :—^Melt Hie cooHiut oil, if necessary anc 
mix with this the sesamum oil. Now prepare a lye bj 
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dissolvji)g 17 seers of caustic soda in 34^ seers of 
water, ’lliis will make the solution of a strength of 
alxnit 38^Be. Heat the oils slightly and pour in the 
lye gradually with stirring. When the saponification 
begins, put in frames and allow to cool. 


DC. 


Cloconut oil 

2 

mds. 

Groundnut oil 

10 

seers 

Caustic soda 

16i 


Water for caustic soda 

33J 


Silicate of soda 

25 

a 

Water for silicate 

25 

n 

Procedure: — ^For adding ! 

Uum silicate refe 

page 54 and proceed as in (I.) 



X. 



Coconut oil 

1 

md. 

Sesamum oil 

30 

seers 

Caustic soda 

12 seers 2 

ch. 

Water for caustic soda 

28 

seers 

Silicate of soda 

15 

n 

Water for silicate 

15 



Piocedure :—^Dissolve the caustic soda in water. 
This will give a strength equal to 36°Be. Then h«it 
the oil as before and add the lye. When the lye and 
the oil are mixed, add the silicate according to the 
method given on page 54, stir vigorously and frame. 


XI. 


Coconut oil 

70 

seers 

Groundnut oil 

15 

>« 

Caustic soda 

15i 


Water for caustic soda 

341 

»» 

Silicate of soda 

20 


Water for silicate 

20 

ft 

Soap stone 

7i 

ft 


Procedure :—^Proceed as in (X.) 
sUme in the frame and crutdi well 


Then mix soap 
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XU. 

Gootmut oil 16 seers 

Mcdiua dl 12 „ 

Cdstat oil 2i „ 

Caustic soda lye 37i°Be 15 „ 

Water 5 „ 

Proeedvre :—^Heat the oils in an iron soap vessel 
to a pc^t when it produces smart cracking soimds 
when a few drops of water are put in or a little sprink¬ 
ling ot water produces foam. Now mix the lye slowly 
and stir it thoroughly. Put out the fire. If the oils 
were properly heated the mixture will boil in a few 
minutes. When it calms down, add to it 5 seers of 
water and stir it thorou^ly. It will remove all de¬ 
fects from the soap. To impart a pale yellowish tint, 
like that of sunlight soap incorporate a trace of brown 
colour into the oil before the addition of the lye. 

SOAP BT SEMl-BOrUNG PROCESS. 

(For general method consult p. 43 and 54). 

I. 

Coconut oil 2i mds. 

Caustic soda 20 seers 10 ch. 

‘ Water 2 mds. 

Procedure '.—^Prepare the lye which will be at 
27°Be. Mix the oil and the lye together, put in an 
iron pan, and apply heat. Continually stir for 1 or 2 
hours, when the paste will gradually thicken. Slow 
down the heat at this .stage but continue stirring. 
After a time the paste will turn into a white semi-solid 
mass, which forms the soap. Fill the mass imme¬ 
diately into the frames. Silicate may be introduced 
as explained on page 54. 

n. 

Tallow 100 lbs. 

Caustic soda lye (10°Be) 8 gallom 

Caustic coda lye (13°Be) 4 „ 

Caustic soda lye (20®Be) 6i „ 
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Procedure '.—Melt the tallow with a slow heatf 
Now add 8 gall(His caustic soda lye at lO^Be and 
stir well still keeping on gentle fire for 4 or 5 hours. 
When the fat is emulsified, add gradually 4 gallons of 
lye at 15*^80. After this the wh(^e contents will form 
a pasty mass. In order to prevent jamming and 
break the clothing, add 6| gallons of lye at ^°Be. 
Go on boiling until the whole of the tallow is saponi* 
fied. Add water to the soap as the lye gets stronger 
with evaporation of water. 


in. 


Coconut oil 

20 seers 

Mohua oil 

10 „ 

Groundnut oil 

10 „ 

Caustic soda 

6i „ 

Water 

Procedure :—Proceed as above. 

25 „ 

IV. 

Mohua oil 

1 md. 

Wheat flour 

1 » 

Caustic soda 

5i seers 

Water 

20 „ 

Powdered salt 

15 

Soda ash 

15 ,. 


Procedure '.—Prepare the lye, which should be of 
about 28°Be strength. Heat the oil in the iron pan. 
When a cracking sound is perceived on addition of a 
few drops of water pour down 20 seers of lye. The 
fire is then withdrawn and when the mass gives out 
no more vapour pour down sufficient water and again 
boil for two hours. Wh^ the soap thickens remove 
the fire. Now mix intimately the flour, salt, and soda 
ash which shoifid be powdered, sift, crinkle the mix¬ 
ture on tfie soap mass and stir. Finally add the re¬ 
maining b^e and again stir. Then frame. 
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V. 


MolwaoU 

27 seers 

Sesamum cnl 

12 

Caxistic soda 

t. 

Water for caustic soda 

25 

Silicate of soda 

10 „ 

Watw for silicate 

10 

Procedure :—^Proceed as above. 

When the saponi- 


fication is complete, add the hot silicate solution 
(p. 54) to the hot soap stock and mix vigorously, 
finally put into frames. 


VI. 


Coconut oil 

1 

md. 

Groundnut oil 

5 

seers 

Caustic soda 

8 


Water for caustic soda 

1 

md. 

Silicate of soda 

12 

seers 

Water for silicate 

12 

»» 

Procedure :—^As above. 

vn. 

Coconut oil 

16 

seers 

Sesamum oil 

20 

>> 

Caustic soda 

5i 


Water for caustic soda 

20 


Silicate of soda 

5 

»» 

Water for silicate 

5 


Procedure :—Same as above. 

vni. 

Sesamum oil 

20 

seers 

Groundnut oil 

50 


Caustic soda 

9i 

»» 

Water for caustic soda 

36 

n 

Silicate of soda 

10 

u 

Water for silicate 

10 

* 

Procedure :—Same as above. 
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K. 


M(^ua oil 

1 

md. 

Groundnut oil 

30 

seers 

Castor oil 

15 

9t 

Sesame oil 

15 

99 

Caustic soda 

14 

99 

Water to dissolve 

30 

ft 

Salt 

10 

99 

Soda ash 

10 

99 

Wheat Flour 

20 


Water 

li 

md. 


Proceduie :—^The oils are mixed together and 
heated in a pan till the oils begin to give off vapour. 
The oils need not be made to boil. Now pour in the 
lye made by dissolving the caustic soda in water and 
^op heating. When the soap stock is warm, add 
water and heat again for half an hour. Stop heating 
and add powdered salt, soda ash and wheat flour after 
mixing them intimately and sifting them through a 
flne sieve. Stir well all the while so that no lumps 
form in the body of the soap. Finally frame. 


X. 


Castor oil 

1 

md. 

Sesame oil 

4 

seers 

Caustic lye (38'^Be) 

14 

99 

Water 

4 

99 

Soda Chloride 

1 

seer 

Procedure :—Mix water and lye, and let the mix- 


ture stand for a time. Now place the oils on fire. 
When the mass becomes homogeneous, add a solution 
of sodium chloride and again boil. When it has hem 
sufflciently boiled test it by dropping on the ground. 
If the drop becomes thoroughly dry it is ready for be*- 
ing poured into frame. This is a sufficiently hard 
specimen of soap. It lathers well and also washes 
well. 
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SOAP BT BOlUNO PBOCESS. 


XFor general method eoneult p. H). 
1 


Tallow 

20 seers 

Mohua oil 

10 „ 

Groundnut oil 

10 „ 

Caustic soda 

8 » 

Salt 

5 . 

Procedure :—^The oil is saponified with the caustic 


soda as shown on p. Uk & lt5. Now salt out (p. 4S) 
with the addition of salt and allow to settle. Hie salted 
soap is then taken out or the waste lye is withdrawn. 
Now melt the soap with the smallest quantity of water 
to hold it in solution and heat gently. When much 
froth appears on the soap, frame and allow to cool. 
Finally trim. 

n. 

Any soap stock (p. 9S) 1 md. 

Caustic soda Calculated as shown 

on p. 99. 

Filling agents {p. 29) as desired. 

Procedure :—^Proceed as above and introduce the 
filling agents before framing and crutch well to have 
all the ingredients well mixed. For incorporating 
filling agents see pages 5U and 9if. The soap, should 
be distinctly alkaline when silicate of soda is used. 

POTMOVLDES SOAP. 

Hie following process of making potmoulded soaps 
and framing and stamping of grained soaps are taken 
from Bulletins issued by the Industrial Chemist, 
Department of Industries, Bengal. 

Coconut oil 20 seers 

Mohua oil 10 „ 

Caustic soda 8 „ 

Salt 5 .. 
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lV«» 0 «i 2 ure:-«-Tlie oit is ss^nlfled as already noted 
(p. W) and grained or salted out (p. AS). The salting 
process for moulded soap is very tncacting. The salted 
s 0 £^ j^uid not contain any air biibbles, and the soap 
is required to be separated in the form of air-free big 
grains of the size of peas. For this purpose, the soap, 
as salted before, is boiled gently with the formation 
of viidble convection currents of froth without the 
Sppearanoe of big bubbles. A very low fire is needed 
for this. As the boiling is continued, the froth decreases 
and the soap forms into definite grains which gradually 
increase in size. The process is complete when the 
soap is free from froth, and it forms into definite 
grains. This stage is usually attained in about 2 to 3 
hours’ time. The soap is transferred with a perforated 
ladle to another pan, kept hot by a jadcet in which 
water is boiled. The object of this is to keep the soap 
grains hot and piastic till the moulding is complete. 
During the transference of the soap from the boiling 
pan, it will be found that some amount of lye is carried 
over mechanically. In the water-jacketed pan, the 
soap is rapidly worked by a trowel to break the grains, 
and quickly moulded into pots, which can be made of 
any shape to suit the requirements of the trade. The 
small amount of lye carried mechanically gradually 
subsides at the bottom and sides, and is occasionally 
removed by means of a ladle. After the mould is 
filled with soap the top of it is usually pressed with 
a coarse cloth to give a smooth surface. The moulded 
soap in the pots is allowed to stand for a few days 
to set pix^rly, after which the soap is removed from 
the mould by a little pressure of the hand aiqilied on 
one side. The soap may- finally be polished with a 
knife and sent to the maii:et. 

In making moulded soap, the worker has to stand 
by the siii^ of the pan cmitaining the grained soap and 
bend ovar' its edge to work up the soEq> with a hand 
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trowel and remove it for mouldice in earthenware 
cu{)6 or for cocking frames. It may be seen that for 
tlie earrying out of this operation the pan must be 
of sudi a size that all the removeable soap qan be 
readhed and worked by the worker with his hand. 
Experience shows that a 38" pan with a pro- 
p<ntionate diameter and having a somewhat straight 
side is about the maximum size that can be used for 
the d>ove purpose, and as only a few inches oi soap 
are formed in a pan of this size, the output of soap 
per pan cannot be much. This is a serious draw-back 
for factories requiring a hig^ output, as they have at 
present no alternative other than the mult4>lication of 
Units, which takes up considerable factory space and 
requires the enploymeht of a large number of <^ra- 
tives. Further, it enUl^ considerable cost on fuel, for 
the small, direct-fired pans are notorious for their 
excessive fuel consumption. These factors necessarily 
increase the cost of production to a great extent. These 
drawbacks can be rectified by following improved 
methods detailed on p. 115. 

GRAINED OR DHORI SOAP. 

In making grained or dhobi soap the saponifica¬ 
tion is conducted in exactly the same way as in the 
existing process (p. M. On the completion of saponi¬ 
fication common salt is thrown into the pan and the 
contents thereof are kept at a gentle boil. The soap 
gradually separates from the lye and takes a granular 
form. The graining is accompanied by progressive 
dehydration of the soap, and, in order to be successful, 
should proceed slowly. The gentle boil should be con¬ 
tinued so l(mg as the soap grains do not become too 
Iwrd to be worked up by the trowel into a soft mass 
like fluid clay. When this limitii^ stage Is reached 
the soap is ready to be transferred into the frame. 
Ihe siqperfidal froth should disappear by this time, 
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but if it do(M not, the boiling cannot safely be con¬ 
tinued on that account For, on continuing the boiling 
until the disai^iearance of the froth in such a case the 
soap grains may becinne too hard to impart compact¬ 
ness to the soap in the frame. In cases where the soap 
is desired to be framed in a highly concentrated form, 
the operation of d^ydration by boiling may be con¬ 
tinued for some time more. 

On the conclusion of graining, the pan is allowed 
to rest for some dime to allow of the settling of the 
spent lye. The period of rest varies from twenty 
minutes to one hour according to the size of the 
charge. If allowed too long a rest, a portion of the 
soap solidifies and cannot be worked up into coherent 
soap for transferring to the frame. 

After allowing due rest the superficial froth, if any, 
is removed from a portion of the pan and the grained 
soap is worked rapidly by means of a trowel so as 
to break the soap grains into a viscous clay-like mass, 
care being taken at the same time not to disturb the 
lye underneath. The worked up soap is then quickly 
transferred into the soap frame. It is essential that 
the grain-breaking and transferring should be done 
quickly, and for this purpose there should be sufficient 
number of hands to deal with the soap charge in the 
pan in a short time. The yield of soap per boil depends 
on the quantity of soap successfully transferred from 
the pan into the frame, before the soap congeals. As 
much soap as possible should, therefore, be taken out 
of the pan without, of course, allowing it to be con¬ 
taminated with the lye. 

Framing. 

To remove a comparatively large portion of the 
soap without allowing the same to harden up or enclose 
lye, hollow tins, with weights placed inside, are lowered 
into the sodp in the pan in regions away from the 
workers until the tins float on the lye. The snap dis- 

M. s. 8. 
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I^aced by the tins moves on towards the region of 
work and increases the thickness of the soap layer 
there. In this way a very large portion of "fte soap 
can be put into the frame directly from the soap pan. 
Wooden blocks of sufficient weight may also be used 
to displace the soap for the above purpose. 

The frames used need not be very large. These 
may have a size of say, 17" high, 24" long and 12" 
wide or even 22" high, 24" long and 12" wide, or any 
similar dimensions. The top of tte soap mass in the 
frame after filling up should be levelled with the trowel 
before setting aside to cool. 

The cooling and setting of soap in the frame re¬ 
quires from 3 to 4 days depending upon the degree 
of dehydration of the soap in course of graining, the 
.size of the frame, and finally, the season. The block 
of soap obtained on removing the sides of the frame 
is found to be neat and compact and capable of being 
slabbed, barred and cul Into pieces by means of the 
usual slabbing, barring and piece cutting apparatus. 
The slow cooling of the soap in the frame usually 
.secures for the soap a fine coherent body which cannot 
be attained in pot-moulded soap which cools down in 
a few minutes. If a still better appearance and con¬ 
centration of the soap is desir^ the end can be 
achieved by double salting which improves the body 
^nd texture, lessens dullness, and brings about further 
improvement in the colour of the soap. In the case 
of double salting however, the first graining should be 
stepped as soon as the soap clearly separates from the 
lye. 

Stamftng. 

The pieces cut in the usual way can be stamped 
after drying in the air for a day or two. If, however, 
it is desired to stamp the pieces on the same day that 
they are cut, a superficial drying at 60°C. for half an 
hour to an tour and a half will hek> to devde^ good 
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and correct impression. The stamping is best 
done, for factories of mod^te output, by means of 
a foot-c^rated pendulum press. \^ile at work the 
dies erf the stamping press should be sponged or wiped 
from time to time with the spent lye or a solution of 
common salt and glycerine in water. 

WPKOVED METHOD OF MAKING ORAINBO SOAP. 

The following method of making grained soap is 
recommended in Bulletin No. 52 published by Depart¬ 
ment of Industries, Bengal. 

In this process the saponification and the graining 
are done in the same pan. 

The use of a large steam-heated pan in the place 
of a number of direct-fired pans of a small size is re¬ 
commended. This results in saving in fuel and labour 
and ensures a better product, for the considerable 
darkening of colour of the soap caused by strong and 
unequal heating in direct-fired pans is altogether got 
rid of. 

The pan is made of sheet iron, the diameter of 
which is one and a half times the depth. The pan 
should be slightly rounded at the bottom, the entire 
bed of which should be covered with the indirect 
steam coil. At the centre of the bottom there should 
be a short direct steam coil with perforations on all 
sides. In this pan both the direct and the indirect 
steam can be used dunng the saponification, while 
during the graining the direct steam alone. It can 
be made as large as those in use in the biggest soap 
factories for the making of fitted soap. 

The saponification of oils and fats is carried out 
according to the standard method of soap manufacture. 
After the graining operation, the soap is transferred 
over channels assisted by s^vity, or pumped Into a 
crutching pan which consists of a de^ round-bottomed 
cylindrical tank of sheet iron, having an outlet at the 
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botKnn large enough to empty it quickly and pro\dded 
with a mechanical stirring or crutchlng gear. For 
facility of work the crutching pan shall be placed at 
some height from the floor so that the crutdied soap 
can be quickly discharged into the frames placed un¬ 
derneath without any intermediate cooling taking 
place. The size of the crutching pan shaU be such 
as to be able to take the entire charge of grained soap 
of the original paa 

As the saponification and graining may take more 
than two days, a single crutching pan will suffice to 
handle the output of two or more regular saponification 
and graining pans. After transference, the soap in 
the crutching pan is allowed to stand, prefeiubly over¬ 
night to effect a proper settling of the lye. TTie sepa¬ 
rated lye is next drawn oft, leaving only the neat soap 
in the pan. ITie crutching gear is now put into opera¬ 
tion and the soap crutched for 10 to 15 minutes, de¬ 
pending on the character of the soap, imtil a homoge¬ 
neous soap mass is obtained. The soap is thereafter 
run directly into frames placed below the outlet. In 
the frame a slow rate of cooling is necessary for a 
further disengagement of the lye before the setting 
of the soap takes place. 

The more thorough the elimination of the lye, the 
lower the salt content and the better the body of the 
soap. The frames may be large or small. The large 
ones may be made of iron as the soap in a large mass 
takes a long time to cool. The small frames, however, 
shall be made of wood. 

PALE SOAPS. 

Bar soaps otherwise known as rosin soaps or pale 
soaps owe their colour and characteristic odour to the 
rosin they contain, though a small amount of ar^dal 
colouring matter is sometimes added. The best types 
are made from tallow with an admixture of from 15 to 
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2$ per cent of rosia A lower grade bar soap, contain¬ 
ing 62 to 64 per cent of fatty acids is made from taJlow 
or bone fat, with pressed coconut oil, cotton seed oil 
or cotton soap and a darker rosin, the unbleached cot¬ 
ton seed oil imparting a brown colour to the soap. The 
prc^XHtion of rosin to be added depends upon the firm¬ 
ness of the other materials emidoyecL If mucdi cotton 
seed oil is used, it will not be possible to add any con- 
sid^ble quantity of rosin without injuring the body 
of the resulting soap. In the case of genuine soap, 
though this defect can be rectified by crutching in 
sodium carbonate or silicate, it is generally advisable 
to use firmer stock with less rosin. For a brown soap, 
a fairly dark coloured rosin may be used. 

In cheaper bar soaps the proportion of fatty acids 
amount to ^ per cent, or even less. These are pre¬ 
pared by ‘ liquoring ’ or running soaps as described 
on page H but more coarsely fitted (page ^9) by 
admixing in the crutching pan solutions of sodium 
carbonate, silicate, chloride or sulphate. The two for¬ 
mer have distinct detergent qualities and their addition 
to soap is often justified on this ground. They also 
very much reduce the cost of a soap owing to their 
hardening property, which permits of the use of a 
large proportion of oil or rosin in the stock or of a 
greatly increased percentage of water in the finished 
soap. 


Method of Vang Rosin. 

Rosin is a good cheapening agent for pale soaps 
owing to its forming a soap having good detergent 
prc^rties. When using . rosin it is a good plan to 
saponify it separately and then add it to the soap made 
from the oils. Sometimes soda is employed to convert 
the rosin to soap, in which case the rosin is melted 
over water "in a steam-jacketed pan, while in another 
pan ordinary soda crystals are dissolved in ^ small 
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quantity of water. The proportions are 17.2 Ihs. of 
soda crystals to 112 lbs. of rosin. The soda liquor is 
added to the rosin in small quantities at a time, waiting 
until effervescence ceases l^ore adding a succeeding 
quantity of soda. After all is added, the soap is boiled 
for a short time to finish the saponification. Then the 
soap is run into the pan of rosin soap. 

The rosin of the usual grades produces darkish- 
cdoured soap. An improvement may, however, be 
effected by adopting the following method of purifica* 
tion. The rosin is saponified by soda as described 
above; the rosin soap is salted out by the addition 
ordinary salt and time is allowed for the soap to settle. 
Then the lye is run off, carrying with it a large pro¬ 
portion of the colouiing matter of the rosin. The 
rosin soap thus purified may be added to the soap to 
which rosin is to be mixed. The soap is finally sapo¬ 
nified with caustic soda lye, or, as is more generally 
adopted, as a rosin charge. -The pan is opened with 
caustic soda lye and saturation of the rosin takes place 
rapidly; when completely saponified it is grained with 
salt, and the coloured lye is allowed to deposit and 
finally withdi'awn. Then crutch and put into frames. 


Hardening Pale Soap, 

Rosin soap is generally of a soft consistency. 
Hence to compensate it some sodium silicate or soap 
stone is incorporated in the mass. This hardens the 
soap and brings it to the proper consistency. 

Sometimes, silicate settles below being heavier. 
Care should be taken to stir the silicate after the whcde 
soap becomes perfectly cod and thick. If treated with 
silicate, the silicate should be mixed with 10% caustic 
soda lye extra and added to the soap. Sijap stone 
powder or china-clay may also be ad^^ to the soap 
but in that case, the soap will be heavy and opaque. 
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1 . 

Tallow 1 md. 

Rosin 24 seers 

Caustic soda 9| „ 

Water 22i „ 

Procedure '.—^The tallow is saponified according in 
the genatil process of soap boiling and is salted out 
(p. Ji.6). The spent lye is run off. Rosin is now added 
with flesh alkali and the whole is boiled till the rosin 
is saponified. Ihis is known as rosin boiling. Now 
salt out again and allow the dark waste lye to settle 
for a long time and withdraw it carefully. The soap 
is thoi framed, slabbed and barred. 


n. 


Tallow 

1 md. 

Ro^ 

24 seers 

Sodium silicate 

10 „ 

Caustic soda 

10} „ 

Water 

23} 

Procedure :—^First melt the rosin with all or part 


of the fat in an iron pan over moderate fire. When the 
mixture is at 150°F add the lye made with caustic soda 
and water which should be of 36°Be and stir conti¬ 
nuously. Arrange the fire so that the temperature re¬ 
mains steady thereabout. After the mass has been 
mixed for half an hour, the soap will at first thicken, 
then grain; and it may again become thick before it 
becomes smooth. When the mass is perfectly smooth 
and homogeneous, drop into a frame and crutch in the 


frame by hand to prevent streaking. 

After 

standing 

for the required length of time the 
moulded or stamped as desired. 

soaps 

may be 

m. 

Tallow 

2i 

mds. 

Cocondt oil 

12 

seers 


14 

S If 
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Caustic soda 19 seas 

Watej 2i mds. 

Procedure Prepare the lye with soda and water. 
Hie solution would register 23°Be. Heat the tallow 
and oil in an iron pan and gradually run in caustic 
soda lye, till the goods have lost thdr greasiness and 
form into scales when pressed between finger and 
thumb. When this is the condition remove from fire 
and gradually add salt to grain the goods (p. A6 ). Let 
it rest for three or tour hours. Now run off the spent 
lye through the valve at the bottom of the pan. Next 
the pan is again heated and the rosin broken up into 
small lumps is added. Now gradually pour caustic soda 
till the rosin is saponified. Boil well together for about 
two hours. Salt out again as before, till the half-spent 
lye is quite clear, when put aside to cool. Let it rest 
for 24 hours, when the whole will separate out in four 
layers, as explained on p. A9. 

The frothy soap is collected and boiled with the 
next batch. The niger is also reserved for subsequent 
treatment. The good soap is taken out and is again 
boiled with a little caustic soda lye of 28°Tw for about 
2 hours, then framed and cut into blocks. 

The oils may be saponified together with the rosin 
but in that case the spent lye after the first salting 
itins to waste. 


IV. 


Raw tallow 

60 seers 

Mohua oil 

30 „ 

Punnal oil 

10 „ 

Caustic soda lye 36°Be 

60 „ 

Procedure :—Put the tallow in a suitable pan and 


heat so as to melt it. Then remove the fire and slowly 
add half of the lye with continuous stirring. Then boil 
imtil saponified. This boiling goes on for 2 full days 
in the course of which the other oils are added and 
more of the caustic soda lye. Sufficiently more caustic 
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soda ^ is taken which settles at the bottom when 
the boiling is fiidshed. Soap is allowed to'rest over- 
id^t and the upper layer is removed to another pan 
next morning where it is paddled and dried and cut 
into bars. 

V. 


Tallow 

50 

seers 

Groundnut oil 

20 


Rosin 

30 


Caustic soda lye of 36®Be 

35 


Procedure :—Saponify rosin with 

10 seers caustic 


soda and 10 seers extra water. When saponification 
is complete, add the other oils and the rest of caustic 
soda and boil after boiling method. When complete 
saponification is assured the soap is transferred into 
the crutching pan and mixed with sufficient water, to 
suitable consistency. 

This bar soap may be rendered cheap by the addi¬ 
tion of silicate which may be stirred in the boiled soap 
after the emulsion is complete. 

TREATKENT OF SOAP WASTE. 

When charges of soap are spoiled on account of 
an addition of excess of salt or of too little of it or 
due to defective saponificatimi, etc., the spoiled charges 
are to be first salted out. These are next dissolved in 
water, the end of the saponification is tested according 
to method suggested on p. and the soap is grained 
out by the addition of just sufficient amount of salt. 

To recover soap from the dirty and waste soap of 
the factory, the stock is first dissolved in water, and 
solid impurities are removed by a ladle. The soap is 
then concentrated and salted, when it separates at the 
top, leaving all the dirt and lye at the bottom, the 
separated soap is not pure enough it is salted again 
when soap of good quality is obtained. Ihis recovered 
soap can either be added to new charges of fats and 
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oUs to be saponified, <x disserved along with salted 
soaps to form frame soaps. 

mEAnDBirT of nibbr. 

The niger soap obtained from the settling process 
is of variable quality according to the quality of the 
raw materials. If it be white coloured it may be trans¬ 
ferred to the boiling pan where more lye is added. 
After boiling, the soap is salted out as b^ore. The 
best part of the soap may be moulded and framed 
and the other portions may be used with the n«ct 
batch. Niger soaps of dark colour can only be re-used 
in making brown soaps. 

RECTIFTINO SOAP BATCH. 

When boiling of soap is done imperfectly, there 
are signs of the soap getting viscous or the lye sepa¬ 
rating out from the soap which tends to becenne 
grainy. 

Viscosity of soap is mainly due to the presence 
of unsapoiufled fat or rosin in the body of the soap. 
In such cases addition of a little lye will rectify this 
defect. In' cases where an excessive amount of lye 
has been added, the soap can be rendered neutral by 
addition of a quantity of coconut oil. 

In cases where lyes separate out it is mostly due 
to the lye getting extra strong. In such cases either 
the lye is to be diluted with water or absorbed by in¬ 
corporation of some substance like flour and starch or 
neutralised with further additiem of oil or some acid. 
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TOILET SOAP. 

rpOILETT soaps demand thtf greatest attention from 
jI the manufacturers. Besides possessing delicate 
colour, thQT should have compact appearance and de¬ 
lightful scent. The following are the chief charac¬ 
teristics of a good toilet soap:— 

(1) The soap should present a glossy compact 
form and should be free from any cracks which are 
either due to imeven pressure in the plodder or the 
presence of too much salt in the soap chips. Its form 
should not give way to the very last. 

(2) The soap should dissolve readily in water 
yielding profuse white lather. It should not be easily 
wasted. 

(3) The soap should be perfectly neutral as pre¬ 
sence of any free alkali will prove irritating to the 
delicate skin and rob the skin of the natural oil present 
in it. 

(4) There should not be any free oil as this is 
liable to get rancid in course of time and may even 
tell upon the odour the soap. 

(5) The colour in the soap should not be present 
in any quantity to dye the skin or the garment. The 
froth should be perfectly white. 

(6) The soap should retain its perfume right up 
to the last thin layer in use. 

(7) Hie soap should neither sweat on exposure to 
air nor dry up. 

The starting point in toilet soap manufacture is 
to make the soap according to the cold or the hot 
process as already detailed and then to incorporate 
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suitable colours (p. 35) and perfumes ip. 31) by crut- 
ching. Needless to mention that only materials of 
superior quaiity should be used to get good soaps. 

The toilet soap can ordinarily be made by three 
processes, viz., by cold process, by remelting, and by 
milling. 

toiu:t soap bt cold process. 

When the toilet soap is to be made by the cold 
process, proceed exactly as shown on pages U0-U3 and 
page 100 taking care to use the finest fats and oils. 
See that the amount of caiistic soda added is just suffi* 
cient to neutralise the oils and fats. If the soap is 
alkaline, the perfumes when added may be adversely 
acted upon by the free alkali and the whole effect 
may be lost. 

When the soap is ready, it is put into a crutcher 
or mixer (p. 70) and a smsill quantity of coconut oil 
is added to neutralise any alkali which may be present 
in the soap. Then colours and perfumes as desired 
are added and mixed intimately. After some crutching 
filling agents ip. 39) should be stirred in a finely 
ground state. Finally frame, slab, bar and stamp. 
For white soaps colours should be left out. 

When colours such as cadmium yellow, vermilion 
ultramarine, umbers, chrome green, chlorophyll, 
ochres, are added to the soap stock these should be 
ground finely before use. If coaltar colours are to l)e 
added these should be previously dissolved in boiling 
water or spirit as the case may be. Usually J lb. of 
the mineral colour will be sufficient for colouring 1 
cwt. of the soap. But for coal tar colours no definite 
rule can be given. For 1 cwt. of the soap, use 1 oz. 
of Fluoresceine Yellow, Soap Yellow or Metanil Yellow, 
dissolved in 5 oz. boiling water; 14 oz. of Brilliant Rose 
or Rhodamine dissolved in 4 pint of water, 2 oz. of 
Fast Light Green or Brilliant Orange or Methylene 
Blue dissolved in 4 pint boiling water; 5 oz. Soap 
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Brown dissolved in 1 pint cotding water. Sidtable 
cdours sudi as Bismarck Brown may also be 
incorporated. ' 

Perfumes like terpineol, citronella, carraway <ril, 
anise oil, mirbane or artificial oil of almonds, are 
usually added. Perfuming should be done carefully 
and should not be too heavy.- For white soaps the 
most useful perfumes are citronella oil, lavender oil 
or thyme oil while for coloured soaps palmarosa oil, 
cassia oil, bergamot oil or geranium oil may be 
employed Ip. 31). Perfumes are generally used in the 
proportion of Ij to 2 lbs. of essential oils per 100 lbs. 
of soap. 

It is clear that the yield of soap made by this pro¬ 
cess is the greatest possible since no part of the ingre¬ 
dients is lost during manufacture. The soaps by cold 
process have a compact mass, and do not crack. Ibe 
elimination of high temperature renders them highly 
suitable for the incorporation of perfumes. TTie soaps 
can adso be produced on a small scale, and can be cut 
into decent tablets. But the quality is not very high 
on account of incomplete saponification. Both fat and 
alkali may however be present in the free state, both 
of which are injurious. 

A few recipes follow:— 

Windaor Soap. 

White Soap (Tallow and C^onut 
Oil) 75 lbs. 

Citronella Oil 1 lb. 

Procedure '.—^Proceed as above. The soap is then 
framed, slabbed, barred and punched as usual. 

Brown Winitor Soup. 

Soap 75 lbs. 

Cotton Seed Oil 2 „ 

Oil of Mirbane 1 lb. 

Bismarck Brown 1 oz. 

Prodedure:—Proceed as above. 



1S« 


MANUFACTURE OF SOAP 


Aimond Soaih 


Coconut Oil & Tallow Soap 

75 

seers 

(Ml of Marbane 


seer 

Oil of Bergamot 

i 


Procedure: — ^Proceed as above. 

Rose Soap. 

Coconut Oil Soap* 

75 

seers 

Oil of Rose Geraniiun 

12i 

tollahs 

Oil df Bergamot 

12i 

>> 

Tincture of Musk 

11 


Eosine 

21 


Procedure: — ^Proceed as above. 

Lemon Soap. 

• 


Coconut Oil & Tallow Soap 

75 

seers 

Oil of Lemon 

6 

ch. 

Oil of Bergamot 

121 

tollahs 

Oil of Lemongrass 

15 


Oil of Cloves 

61 


Procedure: — Proceed as above. 

* Violet Soap. 

Coconut Oil & Tallow Soap 

421 

seers 

Dried Orange Peel 

12 

ch. 

Violet Root 

11 

seer 

Tincture of Musk 

31 

tollahs 

Oil of Bergamot 

21 


Oil of Citron 

21 


Oil of Casein 

21 

»» 

Oil Neroli 

2 


Peru Balsam 

11 

toUah 

Tolu Balsam 

1 


Procedure'.-^Prixeed as above. 

Orange Soap. 

Coconut Oil & Tallow Soap 

75 

lbs 

Oil of Orange Peel 

6 

cz. 
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Oil of CSnnamon 

CMl of Thyme 

Procedure '.—^Proceed as above. 

i oz. 

10 drs. 

TOILET SOAP BT REMELTINO. 

When preparing soap by remelting, first a soap of 
good quality and light colour is selected. The soaps 
are then cut into thin shavings with chipping machines 
and are then charged into the remelter. Soaps made 
both by cold and boiling processes are suitable for the 
purpose. It is advisable to allow some hot water or 
steam into the remelter to give the soap the necessaiy 
degree of moisture. ' 

The soap when melted is transferred into a 
crutcher where colours and perfumes are mixed and 
then the soap is allowed to be run into frames. 

Bouquet Soap. 

Tallow Soap 

Coconut Oil Soap 

Oil of Bergamot 

Oil of Rose Geranium 

Oil of Carraway 

Oil of Citronella 

Oil of Lavender 

20 seers 

20 „ 

3 oz. 

1 » 

3 „ 

:? 

1 

Smtid Soap. 

Tallow Soap 

Santal Oil 

Bergamot Oil 

25 seers 

1 seer 

10 oz. 

Heliotrope Soap. 

Tallow soap 

Oil of Almond.s 

Oil of Neroli 

Beneoin 

20 seers 

1 oz. 

2 „ 

3 „ 
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TaUow Soap 

75 

lbs. 

Coconut Oil Soap 

25 


Oil of Bitter Almonds 

12 

OZ. 

Oil of Citnmella 

2 

>» 

Windsor Soup^ 

Tallow Soap 

50 

lbs. 

Coconut Oil Soap 

25 

tf 

Cotton Seed Oil Soap 

25 

»* 

Oil of Cinnamon 

4 

OZ. 

Oil of Cloves 

2 


Oil of Carraway 

1 


Oil of Sassafras- 

2 

9t 

Oil of Bergamot 

4 

ff 

Bismaick Brown 

8 

ft 


muJUD SOAP. 

The toilet soaps made by the milling process are 
far superior to^ th^ made jiy the previous processes. 
Ihey have a in^msoily dlhs^* structure, lesser propor¬ 
tion of water dnd a neat glossy appeaim^^ 
not quickly wastfii|> "The DJ^?bess.is mi^y mechani¬ 
cal requiring t!bfs use ot adraUonal madunes, such as 
cutting machine, crushing machine, 

squeezing machM, stepm stampi^ machine, etc. 

On account of the laborious, processes to be under¬ 
gone it is only the hlg^ly-pri^ varieties that are 
made by (he process. The soap stock should there¬ 
fore be the finest quality, free of alkali or any im- 
saponified fat. No inferior materials should go into 
the composition of such stocks. Ordinary soaps made 
of tallow and coconut are best suited to be milled 
and shmild be prcgiaiy Ix^led bn strength (p. W, 
fitted (p. 49) and settled (p. 49), ^ 
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Gemrwl Method. 

First eut the soaps into very thhi strips. The finer 
the scrapings, the guidcer they will dry. Ihese are 
*then transfer!^ to the drying chamber through which 
a current of hot air at 60°C may be made to pass 
(p. 69). The soap should neither be too diy, nor too 
damp. Usually 10 to 15 per cent of moisture in soap 
is the right degree of dryness to aim at. If a greater 
proportion of moisture be present the soap will not 
work smoothly in the subsequent stage while a lesser 
amount of water will cause the soap to be irregular 
in texture. 



Fn. 17. Soap RoUar. 


The perfumes and coal tar ct^ours, if any, are now 
mixed with the «oap which is sent throtiGgh the crusher 
(p. 71). By the milling tgieratiott, r^peathd thrice or 
four times a perfect fShalgainSition is ensured. The 
pressure between the tollers may be iiKreased by sint- 

M. S. 9 
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able adjustment as the cqseration nears completion. 
Hie mineral ccdours are best added to the soap stock 
when in a paste condition. These being fire-proof are 
not affected by heat. * 

The crushed stock is next passed through the 
plodder (p. 71) which squeezes the soap and causes 
it to pass through a narrow mouth. The perfumes 
may be added at this stage. The pressure under which 
the soap is expelled makes it glossy. The mouthpiece 
however tends to get hot and the emerging soap bars 
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become S(^ and fail to secure a high polish. In sudi 
cases the mouthpiece is to be cooled down by passing 
cold water round it in a jacket provided for the pur¬ 
pose.^ Ihe heating of mouthpiece at the extreme end 
is, however, recommended, for it imparts a high gioss. 
While working the machine the first batch that 
emerges, being not fully compressed, is returned to 
the machine. If not fully compressed the soaps may 
crack on keeping. If the mass be too dry for working, 
a little glycerine may be mixed with the soap, to ensure 
uniformity of texture. 

I. 

Tallow 10 parts 

Coconut oil li „ 

Best refined lard 1 part. 

Caustic soda lye 40°Tw q^. 

Procedure:—Melt tallow and oil, and put the mix¬ 
ture into the soap boiling pan fitted with a stop-cock 
at the bottom. Heat up. When nearly boiling, add 
caustic,soda lye of 40°Tw and continue boiling for 
about 2 hours, until all the oil is saponified (which 
is known to be the case when no oily specks can be 
observed floating on the surface of this soap). Then 
salt out by putting salt over the surface of the boiling 
mass until the soap is found to have separated from 
the spent lye, and floats freely on the top of the spent 
lye. Now remove the fire and leave the pan to settle 
till the following morning. Now run off toe spent lye 
through the stop-cock until toe soap commences to 
flow. The st<^-cock is then closed. The spent lye 
which has been run off contains the separated gly¬ 
cerine, which may be recovered afterwards. 

Now, boil up toe soap agmn and gradually run 
in caustic soda lye of 30®Tw until toe residual fatty 
matter of the previous operation has been completely 
sapmiified. The addition of caustic soda lye must be 
made slowly and very cautiously while a steady b<nl 
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and close observation are in progress, otherwise the 
soap will contain traces of free alkali, which is objec¬ 
tionable, as the soap must be perfectly neu^Rl. The 
batch is again boiled for about three hours and again 
salted out as before with a sufficient quantity of 
salt. To ascertain whether the salt is added in excess, 
a metallic rod is plunged into the boiling mass, and is 
gently drawn. If no soap adheres to the rod, then it 
must be concluded that the salt has already been added 
in excess and no more is required. Now the pan Ls 
removed from the fire and allowed to rest till the next 
day, when the half-spent lye is drained off through 
the valve until the soap commences to flow. 

The pan is again heated to boiling and water is 
added over the surface in a steady constant stream 
until the soap is quite free from liquor and is closed, 
and grains and no sponginess can be observed. After¬ 
wards the pan is allowed to rest for a day or two and 
run into frames. The soap thus prepared is the stock 
soap for the manufacture of toilet soap. Then pro¬ 
ceed as shown on page 129. After thorough incor¬ 
poration the soap is forced through a die plate by 
heavy pressure forming a long bar which is cut into 
cakes.. These are then stamped and pressed in the 
desired shape. 

Bouquet Soap. 


White soap 

100 

lbs. 

Oil of bergamot 

6 

oz. 

Lavender water 

1 

ff 

Oil of rose geranium 

1 

ft 

Oil of carraway 

1 

ff 

Oil of citronella 

1 

»» 

Santal Soap. 

Tallow soap 

100 

lbs. 

Santal oil 

5 

ft 

Oil of bergamot 

li 

ff 
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Citron Soap. 

Tallow soap 
Coconut oil soap 
Oil of bergamot 
Oil of lemon 
Oil of citron 

Rose Soap. 

Tallow soap 
Coconut oil soap 
Oil of geranium 
Oil of rose 
Oil of cinnamon 
Oil of bergamot 
Oil of cloves 
Eosine 

JUillefluer Soap. 

Tallow soap 
Coconut oil soap 
Oil of bergamot 
Oil of lavender 
Oil of cloves 
Oil of nutmeg 
Tincture of musk 

Musk Soap. 

White soap 
Powdered orris root 
Musk 
Cassia oil 
Lavender oil 
Bergamot oil 
Citronella oil 
Vermilion 
Soap brown 

Elder Flower Soap. 

Talloiv soap 
Coconut oil soap 


100 lbs. 

25 „ 

6 oz. 

6 „ 

4 „ 

75 lbs. 

25 „ 

i lb. 

2 oz. 

2 „ 

1 » 

1 .. 

1 » 

75 lbs. 

25 „ 

2 oz. 

1 „ 

i „ 
i „ 
i .. 

100 lbs. 

10 „ 

30 grains 
li oz. 

H „ 

4i „ 
li „ 

3 „ 

3 „ 


50 lbs. 
50 „ 
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Oil of bo^amot 

2 

Tbs. 

Oil of kvender 

i 

Tb. 

Oil of carraway 

i 


Oil of peppermint 

i 

If 

Oil of thyme 

2 

OZ. 

Lily Soap- 



Wax soap 

3000 

parts 

Starch 

300 

ff 

Oil of berg£unot 

16i 

parts 

Oil of geranium 

6i 


Oil of cassia 

li 

»* 

Oil of sandal -wood 

4. 

O 

part 

Oil of cedar 

Si 

parts 

Tincture of musk 

3i 

9 » 

Tincture of tonka bean 

3i 

ff 

Tincture of storax 

10 

ff 


Glycerine Soap. 

Nearly all soaps contain a small quantity of gly 
cerine which is not separated in the lyes. In som 
cases, however, a much larger quantity is desired, u 
to some 6 or 8 per cent. To mill this great care i 
required, for the soap tends to blister during com 
pression. The best way is to dry the soap somewha 
further than is usual, till it contains, say, only 9 or 1< 
per cent, moisture and then mill in the glycerine. J 


recipe follows :— 

Coconut oil 50 Tbs. 

Caustic soda lye (37.5°Be) 50 „ 

Glycerine 4 „ 

Oil of rose geranium li „ 

Oil of sassafras 5 „ 

Oil of thyme J „ 





CHAPTER Vin. 


TRANSPARENT SOAP. 

I N maldng transparent soaps refined tallow, stearic 
adds euid Uqmd oils are generally used. Castor 
oil gives the best kind of transparent soap but it makes 
the soap sticky and the scents fugitive. Coconut oil 
yields a reliable variety. 

When tallow and oils of inferior quality are used, 
these should be melted on a mild fire and strained 
through a piece of cloth to remove impurities which 
would otherwise diminish the transparency of the 
soap. 

One of the most important ingredients which 
impart transparency to the soap is alcohol. This is 
a tetter solvent of soap than water and greatly pro¬ 
motes saponification when it is employed in addition 
to caastic lye. Hence transparent soaps usually con¬ 
tain alcohol which leaves a transparent mass after 
evateration. 

Alcohol to be used for the purpose need not be 
pure rectified spirit. 90 per cent industrial alcohol 
■denatured with 5 per cent wood naphtha will serve 
the purpose as well. 

Glycerine also promotes transparency but when 
present in excessive quantity it is liable to make the 
soap rather soft and sticky. Sugar also increases 
transparency and improves the structure. But being 
a. hygroscoi^ substance, too much of it makes th^ 
soap^iiat and slippery. 

Tranf^rent soaps are also made by dissolving 
tallow or soft soaps, rendered perfectiy free from 
water, iil^warm alcohol. The presence of rosin in the 
soap favours transparency. 
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Hence it is common with the manufacturers to> 
use taUow>rosin soap which has been dried and sliced 
into small pieces. 

ITie soaps are, however, made both by the cold 
and hot process. During manufacture precautions 
should be taken to ensure complete saponification. 

The principles of manufacture will be evident from 
the typical recipes that follow. It will be seen that 
reliance is not traced on any qf the ingredients which 
promote transparency, for as already explained too 
much of any ingredient has a deteriorating influence 
on the mass of the soap. It is only when the ingredients 
are added in proper proportions as not to any way 
disqualify the soap for the purpose it is -meant, that 
the best results are capable of being achieved. 

I. 

Soap 50 lbs. 

Alcohol 50 „ 

Procedure :—^Use either tallow or soft soap. Cut 

into thin slices or .shavings which are then dried over 

a water bath, or by hot air. It is sometimes the prac¬ 
tice to powder the soap after drying. The soap and 
the alcohol are then put into a still, heated by a water 
bath. Only moderate heat is applied, otherwise the 
spirit would pass over without dissolving the soap. 

If it is desired to colour the soap, any colouring 
matter soluble in alcohol may be employed, and it is 
best to colour the ,spirit before adding it to the soap. 
To colour the soap red, use aniline colours. 

When the soap is completely dissolved, it is allowed 
tQ rest for an hour or more, according to quantity, 
after which the transparent liquid is put into the 
frames, in which it will solidify on cooling. When 
cold the soap is cut into pieces of any required sbee, 
and these are moulded in the same way as other toilet 
soaps. The soap does not however, acquire its cheuac- 
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teristic transparency until after it has been exposed 
to dry air for a considerable time. 


n. 


Soap 

100 

lbs. 

Methylated spirit 

36 


Crystal sugar 

12 

>1 

Glycerine 

12 

>> 

Procedure :—^The soap is 

first dried and shaved; 


then it is dissolved in the methylated spirit at a tem¬ 
perature of 130° to 160° F in a still provided with a 
condenser to recover the alcohol. The solution is then 
left aside. Salt, carbonate of sodium and sulphate of 
sodium, if present in the soap, will separate out The 
clear portion is drawn off and heated till |ths of the 
alcohol are evaporated. Then frame, colour, perfume 


and cool. The soap becomes transparent 
evaporation of the rest of the spirit. 

with the 

ra. 

Stearic acid 

50 

lbs. 

Coconut oil 

110 


Castor oil 

40 


Caustic soda lye (37.5°Be) 

100 

»» 

Methylated spirit 

120 

»» 

Crystal sugar 

40 

>* 

Glycerine 

40 


Saf ranine 

2i 



Procedure :—^Melt the first three ingredients and 
stir in caustic soda. Allow to stand for a few days. 
Now add spirit to dissolve the soap and heat to 130° 
to 160°F till a transparent liquid is obtained. Saponi¬ 
fication is complete by this time. To recover the alco¬ 
hol the volatilisation of alcohol niay be conducted in 
stills provided with suitable condensers. Finally add 
the sugar dissolved in 4 gallons of water and the gly¬ 
cerine. "Add the colour and perfumes, if necessary, 
and crutch well. Put into frames, slab, bar and cut. 
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Place for some time in a cod dark rocHxi. The ajtedid 
then evaporates gradually and the soap hardens and 
beconffis perfectly transparent. 


IV. 


Tallow or stearic acid 

60 seers 

Coconut oil 

50 

Castor oil 

40 „ 

Caustic soda lye (37.5®Be) 

75 „ 

Methylated spirit 

50 „ 

Crystal sugar 

20 

Water 

20 „ 

Procedure :—^The fats and oils are 

melted at a 

gentle heat. Add the caustic soda lye and stir well to 
eifiure thorough admixture. The saponification will be 

finished in 3 to 4 hours. Then add the 

alcohol and 

other ingredients including any suitable colouring mat- 

ter and perfume and finish as usual. 


V. 


Tallow 

48 seers 

Coconut oil 

40 

Castor oil 

60 „ 

Caustic soda lye (37.5°Be) 

74 

Crystal sugar 

36 

Water 

36 

Glycerine 

6 

Soda crystals 

10 

Procedure :—^Melt the fats and oils and stir in the 

Jye, set aside for 24 hours, then boil for 3 to 4 hours 


to complete the saponification. The soap is then al¬ 
lowed to cool to ITO^F. It has then a jelly-like ap¬ 
pearance. Now add with brisk agitation glycerine 
and crystal sugar, then soda crystals, colour and per¬ 
fume and finish as usual. 

VI. 

54 lbs. 


Tallow 
Coccoiut oil 
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Castor oil 

54 

tbs. 

Caustic soda lye (37.5°Be) 

84 


Crystal sugar 

48 


Water 

26 

>9 

Procedure :—^As in (HI). 




GLYCERINE SOAP. 

Glycerine soaps are hard transparent soaps made 
from a neutral settled soap stock. These soaps are 
generally made of tallow and coconut oil and contain 
a small proportion of rosin and about 20 to 30 per 
cent of pure glycerine. 

The soaps are generally coloured decently to capti¬ 
vate public attention. To colour reddish brown use is 
made of leather brown (commercial braind); for violet 
use methyl violet with English brown; for yellow, use 
uranium yellow; for red, use scarlet red. These are 
to be dissolved in the least amount of denatured alcohol 
or boiling water. 


I. 


Tallow 

30 

lbs. 

Coconut oil 

50 

99 

Castor oil 

30 

99 

Caustic soda lye 38°Be 

55 

99 

Glycerine 

12i 

99 

Syrup 

12i 

19 

Alcohol 90 % 

50 

99 

Colour to choice 

q.s 

1 . 

Musk 

1 

dr. 

Bergamot oil 

3 

oz. 

Lavender oil 

5 

99 

Cananga oil 

8 

99 


• Procedure :—^Melt tallow and oils in a clean soap 
kettle. Pour in the caustic lye, preferably strained 
throui^ a cloth and stir till the mass thickens. Keep 
aside for half an hour and then boil the soap mass on 
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a water bath stirring continuously. When saponilica* 
tion is almost complete, add the freshly prepared 
syrup. Boil for about an hour more and add alcohol 
after reducing the temperature of the furnace (p. 58). 
Ilie soap dissolves in the alcohol and into this colours 
may be added. Now cover the pan and boil at a mild 
heat. When soap is ready, take the pan away from 
fire and add the scents. Keep aside and run into 
moulds prepared of galvanized tin sheet (24" gauge) 
in the shape of pipe having the diameter of the soap 
required. The end of the movild is provided with a re> 
moveable cover which is luted with a paste made of 
earth and flour. When cold, the soap sets and cam be 
drawn out imbroken by slightly heating the mould and 
pushing with a stick having at its end a piece of board 
exactly fitting the cross section of the mould. Cut the 
soap-bars into suitable pieces, and expose them to the 
air to dry, polish with a cloth moistened with alcohol 
and stamp as desired. Before packing polish again 
with moistened cloth ais before. 


n. 


Tallow rosin soap 20 

Alcohol (90 per cent.) 8 

Glycerine 5 

Leather brown 10 

Alcohol or Water to dissolve Colour 6 
(Cranium oil i 

Cassia oil 1 

Lavender oil 2 

Sandal oil i 


lbs. 

pint. 

lbs. 

gr. 

oz. 




Procedure :—Dissolve soap in alcohol in a cover¬ 
ed pan on water bath. Add glycerine and colour pre¬ 
viously dissolved in boiling water or alcohol. Distil 
off the alcohol and collect it for future use, if possible, 
in a reflux condenser. Then crutch in the perfumes 
and mould as in the previous recipe. Soap cutting 
may be remelted and remoulded as stated. Cuttings 
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may also be used in the soap stock before crutching 
and moulding. 


m. 

Fresh tallow 20 lbs. and best coconut oil 10 lbs. 
are heated in a soap kettle at 170°F. On the other 
hand 15 lbs. of solution of caustic soda 40°Be, 12 lbs. of 
96 p.c. alcohol, 15 lbs. of glycerine, 6 lbs. of brown 
sugar are mix^ together with 2 lbs. of water and 
likewise heated to 170°F and the mixture gradually 
mixed with the former under brisk stirring. Saponifi¬ 
cation takes place in this manner without the necessity 
of boiling. The reaction is accompanied by a consider¬ 
able increase in bulk. It may be now covered and 
after it has cooled a little it may be scented. Finally 
it is poured into moulds as explained in (1) and then 
cut into size and stamped. 

IV. 

Melt refined tallow 10 seers, castor oil 5 seers and 
coconut oil 10 seers in a clean pan and pour in 12^ seers 
of caustic soda lye 37°Be. Stir and keep aside till sa¬ 
ponification begins which is indicated by rise of tem¬ 
perature. Now boil on water-bath with occasional 
stirring for about 30 minutes and add 12 pints of alco¬ 
hol 95 %. Cover up the pan well and continue boiling 
till saponification is almost complete. Now pour in 
syrup made up of 10 seers of sugar in 10 seers of water 
and boil at mild heat, the pan being still covered. 
Crutch in colours, say uranium yellow 2^ dr. dissolv¬ 
ed in 20 oz. of boiling water. When soap is saponified, 
mix suitable perfumes and set aside for some time. 
Then scoop off the frothy substance on the top and run 
the liquid soap into moulds as before and stamp as 
desired. 
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SOAP POWDER 


O F late the use of soap powders as a goieral dean- 
sing agent has become popular. They are 
ployed fcff scouring purposes in the household. They 
may be manufacture at a low cost, still retaining 
their detergent iHt>perties. Beii^ a readily saleable 
artide they prove more lucrative than ordinary soap. 

MANUrACTURE OF SOAP-POWDEB. 

Soap powder is simply soda ash and|, soap inti¬ 
mately mixed, cooled, and ground to a powder. 
Sodium silicate is also used as an ingredient. In pre¬ 
paring the soap a little more water should be added 
than is used in finishing settled soap. Should the soap 
be finished too coarse, the mixture of soap and soda- 
ash in the crutcher may be too thick for easy working. 

MIXING AND FRAMING. 

For this purpose the soap-crutcher may be used,. 
but it is desirable that for making the thick, heavy 
mass of soap and ash the mixer be more strongly built 
than the ordinary soap crutcher and preferably of the 
type with either horizontal or vertical blade agitator. 
The ingredients added to the mixer cwnprise thin soap, 
soda-ash, and silicate of soda. These may be in various 
proportions according to the quality of powder desired. 
For a single frame 600 to 700 pounds each of soap and 
soda ash may be used to which 100 to 125 pounds of sili¬ 
cate are add^. Soap is run in first, the amount being 
determined by the level in the mixer and then the ash 
in successive amounts until the entire weight is added. 
Addition of entire amount of ash at once may block 
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the cnitdik and bend or break the blades of the 
mhcer. amount ideate added will depend upon 
the consisteacy of the mixture of soap uid ash. If 
the soap is finished too thin, the wdight of aSh may not 
be sufficient to counteract die thinness of the resulting 
mixture, in which event either more ash or less silicate 
may be added. With soap fitted coarse in the kettle 
it may be necessary to add water in the crutcher. ’ 
When a homogeneous mixture has been obtained the 
niftfifi is framed. One day as a rule suffices for cooling, 
at the end of which time the mass is stripped and cut. 
Comers and ends of the frame are usually hard to 
I>enetrate which the ordinary soap-slabber is unsatis¬ 
factory. Recourse is to be had to hand-slabbing. 
Should the mass become too hard to be cut by wire, it 
must be disintegrated by more laborious means. After 
slabbing it is cut transversely, and the slabs piled up 
to dry. The frame method is the most cleanly and 
convenient. According to the floor method, the mixed 
soap and soda-ash are run directly from the crutcher, 
used exclusively for this purpose, on to the floor of the 
apartment, where it is allowed to solidify. After this 
it is broken into coarse lumps to facilitate cooling and 
drying. The mass is then further disintegrated, and 
ground as reqviired. The slabs after disintegration, 
either by hand or disintegrator, are ready for grinding. 

GRINDING SOAP POWDER. 

Mills of various types are used for reducing the 
coarse lumps or slabs to powder. A satisfactory me¬ 
thod of handling soap-powder consists in storing the 
material in a hopper or bin, as it comes from the 
crusher, and tran^erring it thence by gravity to the 
mill as required. In the mill the material is reduced 
to powder by reputed Wom^ of rapidly revolving steel 
beaters running in a special casing. The powder is 
rapidly reduced by the action of the beaters, and the 
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fine materials are instantly dischaised through the 
screen. All parts of the casing are easily accessible for 
examination and cleaning. The only wearing parts 
ana the screens, which are durable and inexpensive. 

Packing Powder^ 

The usual method is to determine the bulk that the 
,desired weight of material will fill and make the 
cartons of the proper size to hold this bulk. In this 
connectibn it should be borne in mind that there is a 
difference in the volume that a given weight of powder 
will occupy, depending on the fineness of grinding. 
Therefore it is best to use powder just as it comes 
from the mill to determine this volume before order¬ 
ing the cartons. 


A few typical recipes are given 


I. 

Settled Soap 

2i tbs. 

Soda ash 58° 

4 „ 

Silica 

22 „ 

Salt 

1 

Procedvrp : — The ingredients are mixed in a spe¬ 

cially adapted mixer for heavy material until dry. 

Then run directly to the crusher and pulveriser. After 

this it is packed, sealed and boxed. 


n. 


Settled soap 

2 lbs. 

Soda ash 58° 

3 „ 

Procedure '.—^As in (I). 


ni. 


Settled soap 

1 tb. 

Soda ai^ 58° 

4 lbs. 

Procedure :—^As in (1). 


ly. 


Yellow soap 

6 parts 

Soda crystals i 

3 , n 
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PmA udi li puts 

Si^diate of soda „ 

Cottxm seed 1 part 

Procedure :—These ingredients are mixed as fine¬ 
ly as possfide without the additkm of any water. The 
mass is then spread out to dry and then ground into a 
coarse powder. Thus in an infinite degree can the 
variety of soap powders be multiplied. This soap is 
ads^ded to hard watus, as the excess of alkali neutra¬ 
lises the lime. 


V. 

pard soap • 5 parts 

Soda ash 3 „ 

Silicate of soda 2 „ 

Borax 1 part 

Procedure: —^E!ach ingredient is thoroughly dried 
and mixed intimately. 


VI. 

Soap 85 lbs. 

Filler 40 „ 

Sal soda solution 20°Be 17 „ 

Procedure :—^The dried soap chips are mixed with 
the filler and alkali and then pulverised. 


vn. 

Washing Soap 3i parts 

Soda Crystals 12 „ 

Pure alkali 3 „ 

Sodium bicarbonate „ 

Procedure :—^The washing soap should be previ¬ 
ously dried and cut up fine. Put down 12 parts of 
soda crystals and spread out on the floor; on the top 
of this i^read the best washing soap. On flie top 
this spread 3 parts of pure alkali ami 12 parts of Ificar- 
bonate of soda. Put this throi^ the edgestones to 
have the ingpi^ents craved and mixed wdl and let 
U. S. 10. 
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stand ali night b^ore putting through the disintegr&tor 
which powders the mass finely. 

vin. 

Soap 8 cwt. 

Pure alkali 15 „ 

Water 16 „ 

Procedure :—^Hace in the tank 16 cwt. <rf water, 
heat with live steam to 180°F. Cut up 8 cwt of sojip 
into small pieces, throw it in the tank with the stirrers 
going at slow speed. Pass on steam until the soap has 
quite dissolved, then turn off, letting the mass agitate 
for an hour. Now add gradually 15 cwt. of pure 
alkali, 58 and let the stirrers continue until the 
whide is weU mixed in. The valve at bottom ctf tank 
can now be opened and the contents of the tank run 
to a cooling tank where it is kept aside for at least 18 
hours so that the soap formed is hard enough to be 
ground. The material when dry is dug out of the vats 
and passed through set of edge-runners to break the 
lumps, and is then passed through disintegrator, which 


will reduce it to a very fine powder. 



3HAVINO POWDER. 

Coconut oil 

113 

lbs. 

Caustic soda lye 35°Be 

140 

IS 

Caustic potash lye 50® Be 

Stearic Add 

170 

}l 

550 

11 

Procedure: — ^The coconut oil is heated 

and mixed 


with melted stearic add in a kettle and then the whole 


mass is saponified with the lyes in the usual way. 

Tbe soap is (bled in a dryer by keeping the tem¬ 
perature low. It is advisable however durii^ the 
pulverising operation to add ^ to 50 par cent, dry- 
tallow soap chips, and about 5 per cent. talc. 
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UQCID SOAPS. 

'pHE diief ingredient in tte manufacture of liquid 
A soaps is coconut oil. But fhe liquid soap obtained 
therefrmn causes chaffing of hands in cold weather. 
Hence in the best varieties of liquid soaps olive oil, 
palm oil, soyabean oils, etc. a^ used in combination 
with coconut oil where available 

A great advantage of using coconut oil in the 
manufacture of liquid soaps is that the solution is 
relatively thin as compared to palm oil soaps and thus 
flow is easier without clogging. 

As a general rule caustic potash is used in manu¬ 
facturing liquid soap. Caustic soda is however mixed 
to some extent with caustic potash in making cheap 
qualities of liquid soaps such as those meant for scrubb¬ 
ing the floors, decks, etc. 

'Ihe manufacture is earned on in a tank or small 
kettle equipped with an agitator and closed steam.coil. 
A Crutcher is also necessary for this purpose. The oil 
is saponified with caustic potash of 28°Be so that the 
flnished product in the kettle will have approximately 
35 per cent, anhydrous soap content. Occasi<Hially the 
soap is manufactured at a higher concentration and is 
reduced later with water to the desared strragth. The 
usual pre^rtions are;—Coconut oil 130 parts, caustic 
potash lye 28®Be 135 parts, water 150 parts. 

In actual practice the oil is heated to 125°F and 
the potash lye is run- in. Saponification proceeds 
rapidly. Cold water is added from time to time to hedd 
this swelhng in check. After sapoiflficaticm is c(nn- 
pleted, soAp shotfld be tested and adjusted with (dl 



iM 


MAMWACTaittS OF SOAP 


or peteidi. Ite filled prodiaet aiiould be alktMs» to 
tibe eaetent ol OitS per cent free alkali. To tlw fld^died 
soap water is added to bik« it down to Die cxmcoitm* 
don desired. 

Ugtdd soaps are sold in concentration frran 10 
per cent to 40 per cent. Hie most common conoentra* 
tkm is 20 per cent anhydrous soap. 


I. 

Coconut dl 130 seers 

Caustic potash lye 28*^66 135 

Sug&f 72 

Borax 2 

Water 267 


Procedure :—^The oil is run into a •jacketed kettle 
and heated to about 120°F. The potash lye is then 
added to the oil. Saponification takes place, the mass 
swells rapidly and may foam over the sides unless a 
kettie of about four to five times the capacity of the 
total charge of soap is used. When the saponification 
has occurred, the sugar, borax and glycerine are 
added, tiie Water is run in and the mixture stirred 
until the soap Is thorcrnghly dissolved. Heat helps 
materially in dissolving the soap. The soap is then 
allowed to cool and filter. If colour or perfume is to 
be added, this is stirred in now. 


H. 

Cotton seed oil 9 parts 

Caustic soda 8 

Caustic potash 8 

Alcohol 35 

IMstilled water sufficient to make 500 


Procedure :—^In a suitable container, dissolve the 
caustic soda and caustic potash in 50 partsdistilled 
wator, add the alooh<^ aikl then add the cottim seed 
dl in 3 or 4 porti<»)s, shaking after eeit^ 

addition. Continue to agitate the nnhctere occasioiial* 
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^ Hum 883 >oiiifloatkni has haen oonqiletoiL ’nmi add 
tha aennaiidiig portion of water and nato. The 
preoatitimis that are at all neceesaiy are to use a food 
grade of ingredients, and to be sure that saponfflea* 
tion is complete before adding the remainiag portkxis 
of the d^ftilied wsrtjer.„,Tl>f water used must b^.abeQ> 
lutely free frcrni si^uble salts and for this reascm it is 
pr^«:able to use only freshly distilled water. 


Liquid TMet Souf. 


Lard, best quality 

30 

parts 

Sesame oil 

6 

M 

Caustic soda lye (40°Be) 

3 

M 

Caustic potash lye (40°Be) 

14 

19 

Procedure :—30 parts of lard 

and 6 

parts 


sesame oil are heated on a water bath to SS'^C, the 
mass being kept as near this temperature as posssble; 
during the subsequent operations first 3 parts of caus¬ 
tic so)^ lye of 40°Be, previoush^ mixed with one pert 
cS water (4 parts), are stirred in a thin stream and 
th«i 14 parts of 40^Be caustic potash lye are crutdi- 
ed in similarly. The soap mass is now stirred uzdn- 
terruptedly, still at the above temperature,, until it 
becomes so thick that stirring is no more posable; this 
frequently takes some hours, whra complete siqxiai- 
fication of the fat takes place. 

The perfume is ground up in the cold soap-cream, 
sometimes with the addition of 2 per cent oS vaseline. 


Liquid Glycerine Soap, 


Melt together 274 lbs. pale oleic add, and 66 lbs. 
coconut oil, then add 228 lbs. caustic l»tadt lye, 
60'’Tw, boil up and.'whrai sapoiified add 20 lbs. g^- 
cerine and enough methylated spirit to make the liquid 
dear. Thb glycerine dmuld be free from lime. 





MANUPACTuas OP SOAP 


u. 

^ Take 10 seers ofsoTt soap, i.e.^ soap madb' with 
caustio pota^. Ihe soSp Should be s^ted 'oi^ With 
pdlHi^um chloride to p^ider it free from 

SdSeali. Mdt it add incorporate into it«>20 seers of g^> 
cir^ which should be free &(Mn lime. The liquid 
soap thus pr^iared may be scented with rose oil aiid 
orange blossom oil in equal isroporticMis, the actual 
amount used being varied according to taste. 


*m. 

Coconut oil 100 lbs. 

Caustic Potash lye 28®Be 102 

Glycerine 100 

Si)^ 70 

Water 833 


Procedure:—The oil is first run into a jacketed 
kettle with a stirring device, and heated to about 
120°F. The potash lye is thra added and the oil 
saponified. When the saponification is comidete the 
sugar, borax and glycerine are added, the water run 
in and the mixture stirred until the soap is thorou^ly 
dissolved. The soap is then allowed to cool and if 
coltaw or perfume is to be added this is stirred in. 
after whidi the soap is cooled and filtered or else run 
directly into barrds. 



CHAPTER XL 

FLOATING SOAPS. 


f|1HES£ are soaps Oiat swun in water by reason of 
A the air enclosed in them. They are therefore 
used for bathii% purposes. They are made by aerat¬ 
ing the soap so that its volume is increased or by in¬ 
corporating a filler of low specific gravity into the 
soap. 

Floating soaps are also made by incorporating 
materials of low density with ordinary soap. The 
substances generdly used for the purpose are paraflSn 
wax, wool fat and various other waxes. The amount 
of wax to be added is readily determined from the 
densities of the wax and the soap. It must, howevw, 
be borne in mind that the wax remains unchanged and 
thus the lathering property of wax-stuffed soaps gets 
diminished. 

Floating soaps are generally made from tallow and 
coconut oil of which the’ latter makes up about 25 per 
cent The fat and the oil are sapcmified s^ratdy 
using an excess of lye which is finally removed by 
graining out with brine solution. 

For aeration of the soap an Archimedan screw 
operating in the reverse direction is usually employed. 
This drives the air into the soap. Another meth(^ is 
to use a crutdier fitted with a series of paddles woric- 
ing in the opposite directions on horizontal shafts. The 
paddles are only partially immersed so that maximum 
agitatimi is produced. As the work progresses the 
soap is tilted periodically and floating prq[)erties ex¬ 
amined. An experienced workman is aUe to Judge 
v^dien aeration is con^lete by watchh^ the soap at the 
edges of tiw crutdier, and its tendency to solidify tim. 



SOAP 




Floating soaps can also be readily made from cut- 
tbigs, the best t^ at cutting for this purpose hding 
tallow soaps containing 25 to 30 per cent of coconut 
oil. 


Framlnf. 

Ilie soap ^ould not be run into the frames at too 
hi|^ a temperature, as it will then be too fluid to retain 
its a}r content, which will partially escape, with the 
resist that the soap at the bottom of the frame will be 
denser than that at the top. It i^ould be cooled quick¬ 
ly, as it tends to sink in the middle while it is in a 
liquid state in the frames, leaving a high proportum of 
scrap round the edges, which needs to 1^ worked up 
again. For fliis reason the soap is often pressed into 
the s(^ soap below, but in ^ite of this the proportion 
of scrap in all floating soaps is rather high, and* is 
sometimes as much as one-third of the total output. 

In drying, the soap should be allowed to stand in 
the frames for as long as is practicable. It is dried in 
a cool room, as it tends to crack when exposed to any 
degree of heat. The block is cut into bars, which are 
again dried in a well-ventilat^ room before being 
finally cut and pressed into shapes. 

L 

100 parts of cuttings of tallow and coconut soaps 
which should be white or at least light in colour are 
placed in a jacketed pan, and 15 parts of potassium 
chloride solution of not more than about 20°Be added 
together with from 60 to 80 parts of water, dep^iding 
on the state of dryness of the cuttings. Steam is 
admitted and the cuttings dissolved up. The difficulty 
of dissolving very old or dry cuttings may be overcome 
by the addition of li to 2 parts of salt to the pan, 
spilnkling |t gradually on to the surface of the mdt, 
and stirri^ thoroughly under a good heat. Too mudi 
aalt should be avoided as this will affect the smooth 



fSiUTCMO StUklV 
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ntrfooe oi the findshed tcditet. Wlten tbe aoB9 has 
oom^Mely dissolved it is run Into toe stoxhig hetlile 
tonugh a fine sieve whkdi will remove Miy impuilties 
and Ite process of agitaticm and framins proceeded 


wito as usual. 

' Q. 

Tallow 

135 

seexs 

Coconut oil 

15 

ft 

Caustte soda (9° to 12*^) 

16 

gallotis 

Caustic potato (9° to 12‘’Be) 

5 


Salt 

16 



Procedure :—Saiionify 135 seers of tallow and 15 
seers of coconut (^1 in the ordinary way in a large soap 
kettle with soda and potato lye of 9” to 12°Be, until a 
clear dark paste is ol)tained with a slightly alkaline 
touch. In order to make the stock soap of a good 
quality, boil the soap after it is fitted for two hours 
more on a gentle fire. After all the fat is saponified 
salt out the soap with 7 to 8 per cent of salt so that 
some lye separates out. Now increase the fire; add 
more salt solution of 3° to 4°Be, continue boiling until 
the soap froths up well for 1 hour. The mass now 
b(^ quite light and flaky. If the mass is too strongly 
salted out, water is added until the lye begins to form 
a paste. Then withdraw the fire and allow to stand 
quietly for a quarter of an hour. The sub-lye will 
separate out and the soap can then be put into frames, 
not very water-tight, so that lye may escape. Scoc^ 
out the soap from the top of the kettle only and fill 
halfway two low frames of 10 to 12 mds. capadty. 
Cover them up to retard solidifying. Now work up the 
remainder of the soap in the kettle to a froth by means 
of paddles or stirrers and allow to stand 2 to 3 minutes. 
Divide the mass into 2 portions and pour into the 
frames. Crutch the contents of the frames qidckly 
into the curd, until the whole becomes uniform. Rq>eat 
tois < 9 enti(Hi for 2 or 3 times until tlte mass becomes 
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quite fxieous and flaky. Covet up the soap wl13i<4 Ud 
fltflng into the frame and wdg^t witii 2S to 40 ae(»s 
so that it lies directly <ni-the soap. The framing and 
erutdtUig of the frothy soap, must be done quicdcly, as 
the soap is liable to solidify soon. 

It the soap is to be coloured red or rose the colour¬ 
ing matter (generally alkahet root) is dissolved in the 
hot fat to give it the required shade. The perfume, 
hqmever, is added to the soap in the frame before com¬ 
pleting ^e crutching. As alkanet root, with an mccess 
of alkali, easily acquires a violet hue it is best to use 
red lye-proof colour soluble in water. 

After two days the soap can be cut up into blocks 
and bars. It is advisable to leave the bars exposed to 
the air for one day to dry. 

The cuttings are kept until the next boiling and 
added when the soap is s^ted out. 

in. 

Coconut oil 10 seers 

Caustic soda lye 38°Be 5i „ 

Caustic potash lye 25°Be i seer 

Potassium chloride solution (20°Be) 2i seers 
Procedure :—^Melt the oil and filter. Heat to 
90°—100°F and add the alkali with stirring. When 
ccnnbination is complete, cover up the pan. Now add 
seers of potassium chloride solution of 20°Be and 
10 to 12i seers of hot water and stir till a uniform 
mass is obtained. Allow to cool to 77°F. Now beat 
a fflnafi porticm of soap with paddles or air brushes. 
WhMi the mass is frothy, add the rest and stir. Finally 
frame, crutch, cool and stamp. 


IV. 


Coconut oil 

50 

lbs. 

Tallow 

25 


Caustic soda lye (36°Be) 

40 
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Potassium caitonate 

sdutimi (20'’Be) 40 lbs. 

Potassium chlori^ 

solution (20“Be) 20 „ 

Brine (20°Be) 25 „ 

Proccd«re:—Proceed Is ukial 'with 'coocmut oil, 
tallow and caustic soda. When the saponification is 
attained, the pan is covered up. Then the potassium 
cazhonate, potassium chloride and brine are poured in 
gradually wdth double their weight of hot water. When 
cool beat the soap to enclose air and become frothy. 
Finally frame, crutch, cool and stamp. 

V. 

Good (Hi soap 27 seers 

Water 2i „ 

Procedure:—Make the soap into shavings. Melt 
the shavings by the heat of steam, or water^bath in a 
pan furnished with an agitator, which must be 
assiduously worked till the soap has at least doubled 
its volume. Next put into frames, cool, and cut into 
pieces. The soap lathers well and is very pleasant. 
Any scent may be added during framing. 



CHAPTER ZII. 


MCxmjBa) SOAPS. 


G enuine mottled soc^ are generally preparad 
from low grade tallow, Ixme grease, or kitchen 
grease, with a <dieap quality caustic soda. The 
impurities from the raw materials produce the 
m^tlhig (p. 6). 

Itie mottled soaps as a general rule are made by 
the boiling process, being pasted, grained and then 
bdled with strong lye; when the saponification is 
found to be complete, the boiling is ccmtinued until the 
soap is just suiMenfiy open to mottle pn^riy on 
coding, this being a pdnt which can only be determin¬ 
ed by practical experience. In order to determine 
^(idiether the soap is in prc^r condition, take a sample 
on a good-sized wooden paddle. This paddle shoiM 
remain liquid on the inside for 5 minutes. When 
the sample is coated, the mottle of the soap 
should show, otherwise it will not mottle in the frame. 
When the right condition is reached, the soap is allowed 
to rest for an hour or two and then quiddy run into 
wooden frames. This mixes the bottom soap at the 
bottom of the pan with that at the top and renders 
the mass homogeneous. For good results the frames 
should be covered with blanket in order to ensure slow 
cooling. 

Mottling dfect is however, often made by artificial 
means. Generally copperas, ultramarine, or man ganese 
dloxUle are used to produce the mottle according to 
the colour of the mottle required. The ultramarine will 
produce a blue mottle while manganese dtodde, 
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ibBUop aad a^ifieras will yi^ red and green 
mottlea respective. 


TWO UNOS. 

There are two kinds of mottled soaps known. One 
has a faint grey mottle scattered tttrough its substance 
while the other has a prcnninent mottle or grain of a 
blue, red, or other colour. We wiH deal with f<Htner 
type first. 

The fats and alkalies used in this pr^paratkai are 
generally cmitaminated with earthy mattans and 
metallic iinpurities, these acting upon the fats formed 
by the alkali. 

To produce mottled soe4> with a gdod grain reqiilreB 
some experience in soap>boiling. The method tanudly 
fi^owed is to make a soap from taSow or bteachad 
palm oil, using low grades of caustic and adding it in 
large excess. The soap is well.boiled, and then it is 
boded down with some lye until it begins to oird out; 
it is at once run into the frames, aiMl these are covaed 
over with cloths to keep in the heat. Duilng the 
cooling the metallic soaps tend to aggregate together 
and so produce the mottle. One of the chief arts in 
making a mottled soap lies in the boiling; if boiled too 
long it sets too quickly and there is no time for the 
mottling to form properly, while if not boded kmg 
enough, it is apt to contain an excess lye, and the 
mottling settles out too quickly. 

Pn^rly filled mottled soap should test around 
45 per cent, total fatty adds and 44 or 45 per cent, 
(tf mdsture. 

One most frequently resorted method is to use two 
Crutchers. One crutcher cmxtains a fidl bdled settled 
soap,, fredi from the kettle and the otba^ contains the 
same soap to which the required amount of blue or red 
colour has been added. A trough from the cnillet df 
the first cmtcher empties into the tnmt. The second 
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mifsc^er ccMitainlng ttie blue soap also has a trough 
whi(^ diSdiajTges directly into the first trough dose.to 
the ouEtlet of the first crutcher. Thus the soap from 
file first crutcher is ndxed-with the blue or r^ soap 
tile second mttcher asithey flow into the frame. 
They are further mixed with a short-handted wide 
prtmgged rake. 

B1.XJ£ MOmJBD SOAP. 

At first soap is prepai^ from tallow and palm- 
kernel c& or cocoiHit oil with considerable excess of 
caustic soda lye. The soap is afterwards removed 
to a second pan and for every 1,000 lbs. soap 
are added 250 lbs. of silicate of soda solution, the 
whtde b^ng thoroughly incorporated by boiling imtil 
the proper condition of mottling has been reached. 
This can be determined only by experience,, the colour¬ 
ing matter, ultramarine blue, worked up into a thin 
paste with water, is then slowly sprinkled over the 
surface of the bdling soap until the full quantity has 
be«i introduced; the amount of ultramarine blue to 
the portion of soap varies fnxn 5 to 10 lbs. If the 
soap is in too liquid a state the colouring matter is apt 
to permeate the entire. mass giving it blue tint 
throughout, and the desir^ mottled appearance will 
not be attained. When properly canducted the blue 
pigment shows in the soap in blue patches, which 
appear in strong contrast to the white ground of the 
soap, giving it a pleasing appearance to the eye. 

I. 


Coconut oil 

10 seer 

Cotton seed oil or low grade tallow 

15 ., 

Caustic soda lye 40°Be 

m n 

Silicate of soda 

li » 

Watw 

1 seer 

Soda ash 

1 „ 

Ultramarine 

q.8. 
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Procedure:—BoSl the oils with caustic lye. When 
the saponification has been completed add liquoring 
mater^s consisting largely of ^cate of soda soluti<m, 
together with soda ash and brine. The soap shoidd 
be distinctly alkaline (j>. 94). The mixture is 
thmou^ly boiled until a sample withdrawn and tested 
is found to be in a suitable condilion for adding the 
colouring matter. Add ultramarine in the proportion 
of 3 to Si lbs. per ton. This may be rither su^iended 
in a small quantity of water or ndxed up vrith a little 
of the soap, and sprinkled over the contents of the pan. 
The soap is then further boiled up until the colour 
is thoro^ly distributed when it is run into wooden 
frames, and the frames are left undisturbed to allow 
the soap to cool slowly. 

The ultramarine is often worked up into a thinnish 
paste with water and is then sprinkled over the surface 
of the bdling soap a little at a time until the full quan¬ 
tity is added. 


GREY MOTTLE. 

Procedure :—^Proceed in the same way and colour 
with powdered oxide of manganese, from 1 to 3 lbs. 
to the ton, introduced in the same way as above. 

RED MOTTLE. 

ProcedureSame as above; only colour with 
vermilion. 



CBAPTEIB XItt. 

serrsoAFa 

S ow soap is an amber-ccdowed to reddish brown 
' material of the ccaisistency of butter. These are 
mpre sc^le in water than ordinary soaps and possess 
greater scouring prc^perties (p. 3). lig^t coloured 
soaps are prefen^. Hie alkali u^ in their manu- 
fecture is eaustic potash. 

, ,SQft soap, as its name implies, is to remain always 
in me s(rft steite.' It is a semi-bdled soap finished with 
8aponificati(ni, and ncutnally ccmtains 40-44 per coit. 
fatty acids. Its conastency is invariable for the same 
blend when finished properly. A good soft soap should 
be short in texture and not show threads when drawn 
out. It should contain free caustic alkali within the 
limits of 1 to 1.5 per cent. 

METBOn or HANUFACTVSfi. 

Linseed oil is chiefly used in making S(tft soe^. 
It is readily saponified yielding a transparent amber 
coloured soap with a {Peasant odour. Cotton seed and 
fish oils are also empk^red for the purpose. Cotton 
seed soap when newly made is as good as linseed oil 
soap but it soon acquires a rancid odour. Fish oil soaps 
have a fishy odour. Olive cnl and coconut cal give good 
quality soft soap. 

S^t soaps are usually made with the softer vege¬ 
table oils such as linseed oil, pc^py seed oil, rape seed 
oil, maize chI, soya, bean oil, cotton seed oil, etc. Small 
quantities of coconut or palm kemd oils may be used 
to advantage in improving the lathering features of 
the soap. Oils oi the marine class, e.g., fiidi oil, whale 
dl, etc., are also used in making the dieaper qualltica 
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of soft 80 i|>. B<»in is usually used to tlie detent of 
5*1$ PR* cent, due to its agreeable odour, tts .keepjii^ 
qualUtes and lathering features. Ro^ is almost as 
hard as tallow and if used in high^ percentages, the 
extra hardness must be fsoimterhalanced with large 
proportions of the softer sto<^. CasUar oil yields s^ 
soap an aceount of tiie presence in it of hydroxyadds^ 
e.g,. ridndde, isoradnoleic and dibydrojo^stearic adds. 
Use dl:this oil in large locportlons wiU enable soft soap 
to be macte with larger perc«itages of caustic soda than 
usual. The substitution of caustic soda by caudle 
potash gives still softer soaps as potash soaps are found 
to be very much sc^r than the conrespwidmg soda 
soape. 

The best manipulation tor saponification consists 
in taking the calculated quantity of caustic alkali 
sufficient to effect complete sapcmification with an 
excess to fiimish 1 to 1.5 per cent, free alkali to the 
finidied soap. This excess is furnished by using 
the theoretical quantity plus 2.5 per cent, excess cal¬ 
culated on the oU charge, since 100 parts of oil yield 
approximatdy 240 parts of finished soap. The process 
is carried out in direct-fire-pans, as during the finishing 
operation, brisk stirring is helitfuL The caustic solu- 
ti<Mi, preferably at a density (rf 30° Tw., is bro^ht to 
boil and then the melted charge is added as quickly as 
can be managed without the contents frothily over. 
Emulsificati(xi follows with ra^d saponifieaikai, and 
the process is usually completed with a few hours* 
boiling adding water when necessary. If rosin be a 
constituent oi the charge, it is added tovrards the end 
on completion of the saponificatiem of the other stodks. 
In this procedure, the quanfiMy the edkali, being move 
in access than umal &om start, favours n^id and 
osnplete saponification. After conqdete stqxmffieatiOD 
and graduaMhickesling, the see^ attains a stage 
which it bei^to oM^^eal. and &iaUy aaswttga' neat' 

M, S. 11. 
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knd l^Sssy appearance tviDi tlie fn^ subsddhig. ITus 
s^Stge l»8 to be regarded, if not as the ext^ «)d-point, 
at toast the point v^hout reading whidi the soap 
cannot be held as finished. There is a Hmit to the 
amount of mdsture that can be retained by a properly 
finished soap but this possn>ly depends on the nature 
oi the blend. The moisture content of soft soap made 
from different blencte, however, varies within narrow 
Umits. The finished soap is pr^erably allowed to stand 
and cool to assume a coherent mass before being 
padced away. 

PlIOCESS OF SAPONiriCATUm. 

Hie usual and orthodox process of saponification 
is carried out by the gradual addition of alkali, the 
first addition may be of a density of 23°Tw. and the 
final of 40®Tw. The final consistency of the soap 
should be regulated by the use of direct or indirect 
steam as required. If direct-fire-pans are used, a start 
may be made with a lye of Id^Tw. or so, and then 
23®Tw., and ultimately 40°Tw. may be used. The 
«id-point is tested as follows;— 

If the soap on cooling has a grey ccdour and is dull 
in appearance and the mass bix^en or granular, then 
excess alkali is indicated which must be neutralised 
with cautious additions of further oil. If the soap has 
a fatty m* opaque appearance, then free fat is present 
and should be react^ upon with cautious additions of 
further alkali. The finished soap must have a clean 
and translucent appearance whidi indicates a properly 
saponified soap containing excess of neither alkali nor 
fatty oil. 

The softest stock found in nature Oth«r than castor 
Oil cannot form a non-etringy s(tft soap with soda alone 
so that a soft soap charge cannot be worked with 
caustic soda onb', 4f castor oil be ex^ided. Castor oil, 
by Itsdf, can form a soit sdap with ballistic soda, and 
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wHb tbs iwdt)stituti<Hi of varying proporttons of caustic 
soda by caustic potash, soft soaps can be nmde witii 
castor oil in whidbi varying proportions of other stocks 
have been introduced. 

If it be desired to substitute more of potadi by 
soda, it w91 be necessary to introduce cashn* oil into 
the blend. The percentage of caustic potash which can 
be substituted by caustic soda will depend on the 
percentage of castor oil introduced into the blend. 
Practical experiments indicate that about 2 per cent 
d caustic potash can be substituted by caustic soda for 
every one per cent, of castor oil introduced into the 
blend, the hardness number of the charge as usual not 
lying beyond 175. It may be mentioned that the 
translucency and gloss of a soft soap are not affected 
if caustic potash is replaced by different percentage of 
caustic soda in blends containii^ varying i»x>portions 
of castor oil. 

Hardness Number of blends of soft soap should 
not exceed 175, if the whole of the alkali is caustic 
potash. With ordinary stocks the potash can be 
substituted to a maximum of 15 per cent by an equival¬ 
ent amount d caustic soda when the Hardness Number 
of the charge does not lie beyond 120. 


Typical Soap Charpea, 

Following soap charge with no castor oil will 
give good soft soap :— 

1. Sesamum oil 50 parts ; Cottonseed oil 20 parts; 
Linseed 30 parts. 

2. Linseed oil 50 parts; Sesamum oil 30 parts; 
Rosin 20 parts. 

3. Sesamum 50 parts ; Punnal oil 20 parts; 
Linseed oil 30 parts. 

4. Linseed oil 40 parts; Fish oil 30 parts; Rosin 
26 parts ,*<Cooonut oil 4 parts. 



iM MANvmcxmsjf^ soap 

i,' % Simiwm 80 parts; Gcoundnutott 

CcKlonseed oil 10 part& 

€iif«88s lor soft.map containing castor oil in 
varying iMX^rtions foUow 

1. Sesamum oU 05 parts; Cottonseed oil 23 parts; 
Coconut oil 2 parts; Castor oil 10 parts. 

2. linseed (ril 30 parts; Groundnut oil 22 parts; 
Rosined parts; Coconut oil 3 parts; Castor (hI 20 parts. 

3* G^itHindnut oil 25 parts; Ro^n 25 parts; Linseed 
oil 20 pa^'*i^>diM!l!9r‘oil 30 parts. 

4. Sesamum oil 30 pa^; Groundnut oil 30 parts; 
Tallow 10 parts; Castor oil 30 parts. 

5. Groundnut oil 30 parts; Cottonseed oil 25 
parts; Mowha cil 10 parts; Castor cii ^5 parts. 

Glurges for soda soft soap Mlow:— 

1. Castor oil 42.5 parts ; Groundnut oil 31.0 parts ; 
Linseed oil 26.5 parts. 

2. Castor oil 45.5 parts ; Groundnut oil 45.5 parts ; 
Linseed oil 9.0 parts. 

3. Castor oil 47.0 parts ; Groundnut oil 45.0 parts ; 
Cottonseed oil 8.0 parts. 


SQUIPMENT a HAHOFACTURnrC COSV OF SOFT SOAP. 

The main equipment necessary for the production 
of soft soap is the pan set up on a direct-fire-fumace. 
The most convenient size that can be used for fairly 
large outputs is a semi-circular one having a diameter 
of 72" and a depth of 36" with a gross capacity of 
42i mds. It is best made of a number oi segments 
of mild'steel plate, preferably 3/16" lliidc, rivetted 
with outside strips. The pan can be readily managed 
with hand stirrer and a charge of 8 maunds ctf stock 
can be worked giving an output of 20 nuumds at sctft 
sc^ which can be cmnpleted in a wmddng day. 
SmaQer pans can be used, if desired, but targ^ ones 
are not recommended for dilSculty in maitipulation by 
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* 

hsaid Itw yield frdm 1 mstnni of jttode wdl be 2| 
maunds oS soft soap. > 

It must be pointed out that the cost will depend 
on the percentage of caustic potash used in the cha^. 
If the caustic potash is increased beycmd SO per cent, 
the soap will be better in quality and henCe Will be 
itill^tly more eig;>ensive; on the other hand, if the 
caustic potash is reduced to ^25 per ctiCtt, the eost 
will be less. In fact, to meet the demands of a dieaper 
quality soft soap, it will be necessary to use increadng 
]»nportions of the cheaper alkali, caustic soda. 

L 

Fish oil 1 maund 

Linseed oil 2 maunds 

Caustic potash lye 20°Be 6 maunds 

Procedure :—^Take half of me oil and saponify with 
half its volume of potash lye of 10°Be. Send open 
steam and stir well. When the mass fobs add more 
lye and boil Take care that the oil does not iKdl over. 
When the oil and lye are well amalgamated add rest 
of the oil and lye 20°Be and boil. Add hot water 
to keep the mass thin. When the soap is clear and 
transparent, it is ready to be framed. 


n. 


liinseed oil 

250 

tbs. 

Cotton seed oil 

250 


Rosin 

50 

ti 

Caustic potash lye, 20°Be 

500 

ft 

Caustic soda lye, 22°Be 

145 

if 

Pearl ash 

25 

ff 

Procedure :—Proceed as above. 

To fill in soap, 


first crutch in itilicate of soda at the rate of 7 lbs. to 
the farkin (9 gallons). Next prepare a ntixture 
stardi and caustic soda lye 24°Be. I^t to about 150° 
(X 160°F |tAd*'add farimrin-SRiall ffdantitihs at a time 
waiting uhtil eadi portion Is dissolved before adding 
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the tueasL The farina is added until 
ccmsistency of soft soap is obtained. 

a mass of the 

in. 

lins^ dl 

400 

lbs. 

Tallow 

135 

>1 

Resin 

50 

If 

Caustic potash lye, 20°Be 

740 

ff 

Caustic soda lye, 22°Be 

40 

99 

Pearl ash 

25 

99 





CHAPTER XIV, 


MEDICATED SOAPS. 

T he process of manufacturing medicated sttaps is 
very simple. First of all, an ordinary stock soap 
is prepared as follows:— 


STOCK SOAP. 


Coconut oil * 

900 

grams. 

Caustic soda lye (10°Be) 

600 

M 

Caustic soda lye (20°Be) 

375 

99 

C(Hnmon salt 

375 

99 


Boil the 10°Be lye in a porcelain vessel, and 
gradually add the oil without stopping the heating. 
When the mixture has become smooth add 375 grams 
of caustic soda lye (20°Be). The mass now becomes 
thicker; the heating is stop^ when a small sample 
solidifies on cooling. About 500 gms. of water is then 
added, the whole heated to boiling and 375 grams of 
common salt added, when the soap will s^rate and 
rise to the surface. The mixture is then cooled, the 
water poured off, the mass mixed twice with a 20 per 
cent salt sdution, and finally with cold water. The 
water is allowed to drain off in a hair sieve and the 
mass pressed to remove the excess of water. The soap 
so obtained is in the form of a paste, which is brought 
to a suitable consistency by a very moderate heat in 
a drying oven, in order to enable the selected medica¬ 
ment to be incorporated, after which the soap may be 
pressed into tablets and dried at a temperature of 
from 30® to 35°C. 

The best way of preparing medicated soap is 
however that done by the milled process. 
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SOAPS FOB SKIN DISEASES. 

Take 9 parts of this stodc and add to it 1 part 
OfNMdk ichthyol, dissolved in as little water as possible 
itid Utcoiporate thoroughly, lliis soSp is very suitable 
for rheumatism, sciatica, bums, a^ various skin 
diseases. 


CARBOUC SOAPS. 

For this class of soaps almost any good stock soap 
may be used, but this is usually varied according to the 
quality or grade of the soap. Thus, the lowest grades 
of these soaps are made from the nigers of pale soaps 
mixed with fresh stock soap. The best grades of these 
soaps are made from good pale soaps made frmn tallow, 
bleached palm oil and rosin. As carbolic add has a 
slight acid reaction, it is a wise plan to leave 
the soap stocks slightly alkaline, otherwise, if quite 
neutral the add may cut the soap during the mixing. 
The usual quantity of carbolic add added to soap 
varies from 5 per cent to 10 per cent. Excess of it 
may cause skin irritation. This is the minimum quan¬ 
tity which should be added, otherwise the medicinal 
value of the soap will be inappreciable. For colour 
effect use metanil yellow. 

For pale carbolic soaps the best crystal acid should 
be used. Before adding to the soap, this may be mixed 
with a small quantity of water or alcohol to render it 
liquid. For the commoner class of carbolic soaps, 
which usually are of a dark brown colour, the crude 
CEurbolic acid may be employed. The process is simple, 
the stock soap being run off and fitted if required, the 
carbolic add is crutched into it in the cnitcher, adding 
it little by little. After crutching the soap is framed 
and allowed to set, after which it may be cut up into 
bars and stamped in the ordinary manner. 

As carbolic add is a vdatiie substance it will 
gradually evaporate off on storage unless suitably 



SOAI>S 


m 


wrap^e^ The {)b«K^ have a soCteniiig effect <m aoap 
\Vhlch is inciaased by th^r h 3 ^g;rQ 60 (^)ic nature 
theiefoire^ it is deniable to dry these sbaps weU« and to 
marlcet them in a moisture-proof pack. 

L 

First prepare stock soap according to the process 
described on (p. 167), Now 50 grammes of carbolic 
add is dissolved in 25 grammes of alcohd ard the solu¬ 
tion gradually added to 950 grammes oi the stock soap 
already prepared. Add metanil yellow (2 dr. for 
100 lbs.) dissolved in water. The mixture is then 
made homogeneous by thorough incorporation. It is 
then cut and pressed into tablets and dried at a 
temperature of from 30° to 50°C. 

n. 

First melt pale soap and crutch in about 2 per 
cent, of caibolic add in crystals. Place in a frame, 
and when cold cut into squares, mould and pack. 

ni. 

First of all a soap basis has got to be prepared. 
The cold process may be adopted for this purpose with 
10 lbs. Cochin coconut oil and 5 lbs. soda lye 
(38°Be). Next 6 oz. pure carbolic acid is dissolved in 
a similar quantity of potash lye and the solution stirred 
up with 8 oz. glycerine {28°Be.). The whole mixture 
is then added to the soap and thoroughly incorporated. 
The proportion of the acid may be varied to 
obtain the desired strength of the resulting soap. 

IV. 

Coconut oil 80 Itte. 

Tallow * 40 „ 

Caustic soda lye (38°Be) 60 „ 

Phenol 3 „ 

• Melt the coCbnut oil and taUow together by gentle 
heat Th^ raise the tmperature of the ndxture to 
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35^C 104 stir in the caustic soda lye. Continue stirr¬ 
ing until the soap becomes sticky. Now dissolve the 
phenol in a Uttie water and crutdi well into the soap. 
Perfume the soap if desired with a little dove oil, 
lavender or rosemary oil. When the soap sets hard, 
cut into tablets and wrap in an air-tight package. 


NEEH SOAP. 


Coconut oil 
Neem oil 

Caustic soda (70°-72°) 
Watffl* 

Victoria blue 
Uranine yellow 


5 

1 

1 

2 

3 


seers 
seer 
seer 
seers 
mashas 
i masha 


Procedure :—^Dissolve the caustic soda in water 
and allow the solution to cool. Now in afipther vessel 
mix the oils and then slowly add the caustic soda lye 
with continuous stirring. When the whde mixture 
has acquired the consistency of thick paste the colours 
are intimately incorporated into it after being finely 
ground and the creamy substance is subsequently set 
aside for 48 hours to settle. The soap formed in tiiis 
manner is next cut into suitable pieces and moulded. 


CHAULMOOSBA SOAP. 

By Cold Process. 

L 


Coconut oil 

20 

seers 

Castor oil 

2 

»» 

Neem oil 

1 

seer 

Caulmoogra oil 

3 

seers 

Caustic soda lye 36°Be 

15i 

» 

Soda green 

2 

dr. 

Dissolved in boiling water 


q.s. 

Ichthyol 

1 

lb. 

Thyme oil 

4 

OSL 

Oil dtrondla 

4 

m. 
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Procedure :—^Fresh and clear ott and cteur iye 
should lie takeai. The (^should just be in mdted state 
and net hot but the lye should be c(^ ! 3 iS 80 ive 
cdour in boiling water but don’t boil. Rest of the 
procedure is as usual. 


XL 



Coccmut oil 

24 

lbs. 

Castor oil 

1 

lb. 

Chaulmoogra oil 

2 

lbs. 

Neem oil 

i 

lb. 

Caustic soda lye 36'^Be 

16 

lbs. 

Sulphur sublimate 

1 

lb. 

Windsor brown 

10 

gr. 

Dissolved in boiling water 


<1J3. 

Oil citronella (Java) 

2 

OSH. 

„ rose geranium 

2 

ff 

„ cloves 

f 

99 

„ sandal 

f 

99 


Procedure :—^Mix the first four oils. Throw in 
sulphur dust gradually and stir so as to incOtporate it 
thoroughly with the mixtiire; then add the lye and 
colour and go on stirring until the mass is nearly thick. 
Then add the perfume and mix well by stirring and 
frame. 

By Semi-Boiling Proeeas. 

Procedure :—^Blrst saponify coconut and castor 
oil with the lye as usual. Melt s^arately i seer of 
roan with the neem and chaulmoogra oil and mix 
idithyol and thyme oil with it. Then add this to the 
soap and mix well. Finally mix colour and citronella 
oil aiMl frame. 


By Milling Proeeas, 

Stock soap (of hard consistency) 95 lbs. 

Oil diaulmoogra 5 „ 

B Naidithol 1 lb. 

Sulphur sutdimate 2 tbs. 



MiuniriictfinuE w soap 


trt 


bnMm ' • >« 2 dr. 

IMIirad in iM^ng; water > 

Ofl lavender > 3 oz: ' 


<Oil naae ^enmiutn 2 „ * 

Oil aandal 1 „ 

Procedure :—4K0x medicines, colours and perfumes 
during the process of milling. 


CBESOl. SOAP. 

Although cresol is hardly soluble in water, it dis¬ 
solves rea(fily in potash soaps, the i:«sulting mixture 
being then miscible in all prc^^xHticms with wat^. 
Cresol soa'ps are' even more powerful than carbolic 
soaps and are at the same tin» less corrosive and 
pohKmous to the human system. 

Lysol soap has for its basis lysol which is 10 'per 
cent, sdution an alkali cresc^ salt. A mixture of 
equal parts of cresol and Turkey red oil, which is water 
8 <^uble, is sometimes compounded with soaps. 


NAPBTHAUBlirE SOAP. 

Coconut oil 5 seers 

Caustic soda (70°— 72°) 1 seer 

Water 2 seers 

Naidithalene balls 14 chtks. 

Proeodute :—Powder the balls thorougSily and 
pass them through some linen. This can be prepared 
by hot as wdl as by cold process. IMssolve the caustic 
soda in 2 srs. water and gradually pour over the oil 
and stfa* gently until a thick paste is obtained. Next 
tiioroughly incorporate the naphthalaie powder and 
set aside for a day or two. Then the soap thus formed 
is cut and stamped. 

NAPB^^OI. SOAP. 

Add 5 gms. B-N^dithcd dissolved in GO^CvC. jaiccdiol 
to 95> 'C.c. of white soap stock. 
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CAMPttm SOAP. 

Camphor «)aps are tmed <hr oi^btlatoo fOid M the 
bath tor rheumatic pains. 

(1) Soft Camphor Soap is made by ^Bsnlving 5 
to 10 per cent, of camphor previously dlBSQlved in 
alcohol in melted “ soft soap.’* It is as a salve 
for sores, etc. 

(2) Milled Camphor Soap —Add to 25 lbs. of 
melted ydiile stock soap 2 lbs. (rf'camphor dissolved in 
^diit and incorporate thoroughly. 

Cut the soap into tablets and wrap tightly in pi^er 
and tinfoil'as camphor is volatile. 

BOBAX SOAP. 

Borax Dry Soap —^25 lbs. soap, 50 lbs. soda 
crystals, 15 lbs. borax, 10 lbs. refined alkali. 

Borax Soft Soap —^Tallow or fat 20 lbs., soda lye 
(IS^Be) 20 lbs., potash lye (10°Be) 12 lbs., solution 
of borax (10°Be) 3 lbs. 

The soda lye is added to the melted fat and heated 
till it forms a clear liquid or is ctanbined when the 
potash lye and borax solution are added. It ^ould 
be a semi-solid translucmt paste, and is usually sold 
in quart cans. 

Borax Bath Soap —First prepare the coconut oil 
soap required for this purpose according td the 
following process. 

Put 100 lbs. of coconut oil and 100 lbs. of caustic 
soda lye 27°Be into a soap kettle; b<^ and mix 
thoroughly for 2 to 2^ hours, until the piste gradually 
thickens; then diminish until the cooling paste assumes 
a white, half solid mass, thmi transfer qui^y to the 
frames, finally mould as desired. 

Add 100 pacts of borax to 900 pnxts of coconut ofl 
soap, and mix until a haaujgeasam mass is obtahied; 
cut into pwoes of required size and press and dry llw 
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Bomss Soap Curd (hard) soap 

pCMfiddr $ parts i Soda aati 3 parts; l^licate of soda 2 
parts; Borax 1 part Each isgrediast is thcmniidily 
dried, and icndared into fine powder and these are fiien 
mixed teener by fdfting. 

lOniNE SOAP. 

Iodine cannot be added to soaps as it is not stable 
and soaps change colour from brown to a light yellow 
in course of a short time. A right way of introdudng 
iodine is to add it in the form of a compound with an 
unsaturated acid, sudi as oldc acid. 

Iodine soaps are also prepared with adding to the 
melted soap 6 to 7 per cent of potassium iodide 
dissolved in a small quantity of hot water together with 
i per cent sodium bisulphite. 

Comidetely saponify 20 lbs. coconut oil with 10 
Tbs. caustic lye of 40'’ Be and then incorporate a 
solution of 3 lbs. of potassium iodide in 4 Tbs, of water. 


MERCURIAl. SOAP. 

This is sometimes pr^ared for treating dogs and 
other animals, and for preserving skins in taxidermy. 
It contains corrosive sublimate. One drachm of the 
latter compound is dissolved in a mortar with 1 oz. of 
rectified spirit, and 4 oz. of a good soap, cut up into 
fine shavings, is added. The whcde is then incorporated 
by careful grinding. 


SUI.PHXm SOAP. 

Sulphur soaps contain sulidiur in its most oxidis* 
able state. i.e., flowers of sulphur. It is used in com¬ 
bination with certain pine oils (terpenes) with alkali 
sulphide. The solutkm of the di^ brownish liquid in 
water gives a white emuMcm. Idithyol and ammo¬ 
nium idithyol sulphonate are used to about 5 per CHxt. 
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I. 

A soap contali^ sulphur is largely used for 
washing dogs, and also for treating various forms of 
sWn (fiseases. lliese soaps are very sdmply made; a 
good white soap made from tallow and coconut oil is 
employed, and into it while melted, after it has been 
fitted, are stirred flowers of sulphur 10 to 20 Tbs. to 
1 cwt. of soap, a little perfume bring added to Impart 
up odour to the soap. 


n. 

Coconut oil soap 9 parts 

Sublimed sulphur (finely sifted) 1 part 

Procedure :—^Incorporate the sulphur to the soap 
until a homogeneous mass is obtained; then cut into 
pieces and press in moulds. 

TOOTS SOAP. 

Tooth soaps are formed from a well-made and 
neutral tallow soap, adding to it, while in a molten 
condition, finely sifted siliceous earth powder, prepared 
chalk at^ starch. The following quantities may be 
taken as a guide; 20 lbs. of soap, 1 lb. of siliceous 
earth powder, 2 lbs. of chalk, and | lb, of starch. The 
ingredients are then mixed intimately. Flavours may 
be added, if desired.' 


COAL TAR SOAP. 

In making coal tar soaps use is made of n^htha- 
lene, naphthol, etc. in'addition to catholic acid. An 
excess of naphthalene is to be avoided or the soap will 
be unpopular for strong odour. The odour of the coal 
tar is considerably modified and blends well with a 
perfume containing oils of cassia, lavender, spike and 
red ti^june. Take coconut oil soap scraps dO parts, 
(iBssolve in solution of salt of 10°Be and stir about 3 
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parts coed tar. Ormdttogetiier20partscoc(Hiut(;dl 
and 3 parts tar and sapcmify with caustic soda of 40°Be. 
The ‘soap is used for skin and other cutaneous diseases. 

TAR SUIPRUR SOAPS. 

L 

Tar sulphur soap may be prepared by diss(dvii% 
2 tbs. of potastium sulphide in a small amount of 
water, and adding it to 20 tbs. of yellow stock soaps 
together with 4 tbs. of birch tar oil. The mass is 
milled several times until the soap is uniform. 

n. 

Melt 20 tbs. of coconut oil and mix in it 2 tbs. of 
flower of sulphur at 25°-30°C. Next n^ in w^idly 
12 tbs. of caustic soda lye of 28°Be. When combination 
is effected add 4-8 oz. of rosemary oil, and finally 
stir in vigorously 8 tbs. of wood tar. Immediately 
frame the soap. 

m. 

Dissdve 2 tbs. of potassium sulphide in as little 
water as posable and add to 20 tbs. of yellow stock 
soap. Next add 4 tbs. of birch tar oil and pass the 
mass several times through the milling machine until 
the ingrediraits are thorou^ly mixed. A brown soap 
is obtained. Cheaper wood tar may be used instead of 
birch tar oil but this does not make such a good 
soap. 


WOOS TAR SOAP. 

Melt 40 tbs. of yellow or brown soap stock and 
mix with 5 tbs. of wood tar which has been neutralised 
with alkali in a steam jacketed crutcher. Then pour 
into frames and cut into slabs and stamp. 

By CM Proceee. 

271 tbs. 

271 „ 


Tallow 
Cocoomt dl 
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Soap Scrap 

180 

tbs. 

Pine tar 

73 

»» 

Caustic soda lye 36°Be 

340 

»» 

Sodium silicate 

36 


Pearl ash lye 36°Be 

9 

tt 

Place the tallow, coconut 

oil and pine 

tar in a 


steam jacketed crutcher and heat to 180°F. Add the 
scrap soap and melt completely. Now run in the 
mixed lye, add sodium silicate. Crutch for 5 minutes, 
allow to stand for one hour, and crutch again until 
combination is complete. Now add the pearl ash 
solution and crutch until the soap becomes thick and 
smooth, then run out the mass into the soap frame 
and allow to cool. 

THTMOL SOAP. 

Coconut oil 
Potassium hydroxide 
Sodium hydroxide 
Thymol 

Distilled water to produce 
Dissolve the sodium hydroxide in one ounce of 
distilled water and dissolve in a separate vessel the 
potassium hydroxide in another ounce of water. Now 
place the coconut oil in a suitable pot and pour the 
sodium hydroxide solution stirring vigorously until sill 
the sodium compound has been absorbed by the oil. 
Then add the potassium hydroxide solution and again 
stir so as to saponify the whole of the coconut oil. Then 
incorporate the thymol and allow the soap to stand 
for 15 minutes. Afterwards add the remainder of the 
distilled water. 


1 dram 


5 grains 

6 ounces 


n. 

Dissolve 3 gms. of thymol in 30 c.c. of alcohol and 
crutch in 97 gms. of white soap base. 

M. S. 12. 
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TANNIN SOAP. 

Disstdve 3 gms. of tamin'itt'SO c.c. of alcohol'and 
crutch in 95 gms. of soap base. 

MENTHOL SOAP. 


Menthol 

1 

gm. 

Dissolved in spirit 

10 

c.c. 

Soap base 

40 

gm. 

FORMALDEHYDi: SOAP. 

Formalin 

1 

gm. 

Dissolved in Alcohol 

10 

c.c. 

White soap base 

99 

gm. 

GERMICIOAL SOAP. 



Sodium Silicate 

3 

gm. 

Dry Sodium Abietate 

15 


Sodium hexametaphosphate 

13 

99 

Soda ash 

15 i 

99 

Sodium chlonM>-phenyl phenolate 

1 

99 

Use 1 gm. of above per 100 c.c. water at 45°C. 

SURGICAL SOAP. 

Com oil 

700 

lbs. 

Soap Stock Base 

75 

II 

Caustic Potash 

137.6 

II 

Water to make 

134.0 

99 



CHAPTER XV, 


SHAVING SOAPS. 

T he primary requisite for a good shaving soap is 
that it should produce a good and persistent 
lather which, when formed on the face, will remain 
practically permanent. Its action on the skin must at 
the same time be neutral. Naturally therefore 
considerable care is required to make a soap possessing 
these qualities. The best fats for the purpose are 
tallow and coconut oil, and it is advisable to use both 
.soda and potash in their preparation as better lathering 
soaps are obtained in this way. Both the cold and 
the boiling processes are applicable in the manufacture 
of shaving soap. Here are a few reliable recipes;— 

I. 

Tallow 100 lbs. 

Coconut oil 12| „ 

Soda lye of 38°Be 50 „ 

Potash lye of 38°Be 6 „ 

Procedure :—Proceed in the usual way as for 
making toilet soap ; add any desired scent in suitable 
proportions. Sometimes a little gum tragacanth (1 lb. 
per cwt.) is introduced during the process to make the 
lather of the product more permanent. 

n. 


Tallow 

250 

parts. 

Coconut oil 

125 


Lard 

25 

9 > 

Caustic soda lye of 30°Be 

275 

tf 

Caustic potash lye of 20°Be 

75 

99 

Oil of lavender 

1 

part. 

Oil of thyme 


99 

Oil of cumin 


9f 
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Procedure :—^Melt together tallow, coconut oil and 
lard and allow the mixture to cool off to 115°F. Then 
add the caustic soda lye and caustic potash lye with 
gentle stirring and perfume the soap with the oils 
stated above. Set aside for a day and then cast into 
sticks by means of moulds. 


III. 

Tallow oil soap 75 lbs. 

Coconut oil soap 50 „ 

Oil of carraway 6 oz. 

Oil of bergamot 6 „ 

Oil of lavender 3 „ 

Oil of thyme 3 „ 

Oil of cloves 1 „ 

Procedure -.—Remelt the soaps and*incorporate the 
perfumes. Finally cast into sticks by means of moulds. 


IV. 

A. B. 

Tallow 2i mds. 2^ mds. 

Coconut oil 124 seers. 20 seei*s. 

Caustic soda lye 

(37°Be) Ijr mds. 52 seers. 

Caustic potash lye 

(37°Be) 6 seers. 2 seers. 


Procedure -.—Heat the tallow and oil to 100°F and 
add the lyes eis usual until the mass forms a well-com¬ 
bined homogeneous paste. The entire operation takes 
15 to 20 minutes. It is finished when the surface of 
the soap becomes covered with a film which constantly 
re-forms notwithstanding stirring. 

Perfume the soap with oils of lavender and thyme, 
each 34 ounces, oil of cumin 7 ounces, oil of bergamot 
104 ounces or any mixture of essential oils to obtain 
the desired flavour. The perfume is added to the soap, 
in suitable proportions with constant stirring, before 
bringing it into the frame. 



SHAVING SOAPS. Igl 

V. 

Tallow, white 80 Ihs. 

Coconut oil 40 

Caustic soda lye {30°Be) 64 

Caustic potash lye (30°Be) 16 


Procedure :—Proceed as in (IV) and add suitable 
perfumes. 


WHITE SHAVING SOAP. 

In making white shaving soap use is made of 
coconut oil and stearic acid to the exclusion of tallow. 
A fonnula follows:— 


Coconut oil (Cochin) 

300 

lbs. 

Caustic soda lye 35°Be 

40 


Caustic potash lye 50°Be 

550 

>1 

Glycerine 

80 

>1 

Stearic Acid 

1050 

II 

Titanium dioxide ' q. s. 

The coconut oil is run into a crutcher and heated 


1o about 125°F. Then the previously melted stearic 
acid is added. Next the potash and soda lyes are run 
m and crutched until it assumes the consistency of 
thin dough. In the meanwhile add glycerine. When 
thoroughly mixed, pour into frames. Then have the 
.soap milled and plodded together with a suitable 
perfume. Add some titanium oxide to whiten it. 


SHAVING SOAP POWDER. 

Shaving soap powders are pure curd soap pulveris¬ 
ed and mixed with starch, almond paste, or powdered 
orris-root. These additions serve a double purpose; 
many very sensitive skins cannot even bear pure neu¬ 
tral curd soaps, their use causing an unpleasant sensa¬ 
tion of dryness. This is alleviated if soaps with the 
above additions are used, their presence also causes 
the lather to be more permanent. By mixing 20 to 25 
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parts of starch with 100 parts of soap powder a shaving 
powder is obtained which gives a fine, permanent 
lather. This powder is generally suppli^ white, but 
it is also coloured rose by mixing a little cinnabar in 
it. Before mixing the starch into the powdered soap 
it is perfumed and, if necessary, coloured, the colour 
and perfume being very carefully ground up, and when 
thoroughly mixed up the whole is passed through a 
not too fine sieve. If the perfume is added to the 
powdered soap it forms small balls which in spite of 
all trouble cannot be entirely got rid of, and finally re¬ 
mains upon the sieve. 

The perfume usually employed for white shaving 
powders made with starch is a mixture of lavender oil, 
oil of thyme, oil of carraway and fennel oil; for rose 
powder—geranium oil, palmarosa oil, and a little oil 
of cloves, and for finest rose shaving powder—gera¬ 
nium oil, rose oil, and bergamot oil. 



CHAPTE® XVI. 

TExtnj: SOAPS. 


WOOL SOAPS. 

W OOL soap is used to scour the wool, i.e., to extract 
the dirt and grease from the wool prior to spinn¬ 
ing. The soap is made sli^tly alkaline, the proportion 
of the free alkali not exceeding 1 per cent. 

The soap is made from low grade fats and oils; 
colour and quality are not of much importance. This 
does not require the same amount of care as the 
household soap. 

The better quality wool soaps are made with caus¬ 
tic potash instead of caustic soda. In this case the 
soap is soft and wool washed with it has a silky ap¬ 
pearance and feels soft. This also does not turn 
yellowish. 

CAUCO PRINTERS’ SOAP. 

The calico printers use soap to clear the printed 
cloths from the thickening used during printing and 
for brightening the colour. The soap for the purpose 
must be soluble in water without foul odour and quite 
neutral. The presence of acids to an extent exceeding 
0,2 per cent, is not allowable. 

The best oils to make soaps for this purpose 
are bleached palm oils and olive oil. In their absence 
coconut oil or castor oil may be used but the soap has 
often got an offensive smell. No rosin is used in the 
preparation of this soap. The soap should be sduble 
so diat the soap can be washed out after treatment. 

The soap should be made caiefuUy. Complete 
saponification is necessary by boiling on strength 
<p. 48) and finally it is to be made neutral fitting 
(p. 49). 



184 


MANUFACTURE OF SOAP 


SILK SOAP. 

This is intended to free the raw silk from the gum¬ 
my matter it naturally contains. The soap should be 
soluble in water and contain free alkali not more than 
0.4 per cent. Olive oil Is the best ingredient to be used. 
Coconut oil may also be used but the soap is hard to 
be neutralised and is not quite odourless. Groundnut 
oil may be used for the purpose. The soap should be 
fully saponified and leave no fat unconverted, 

DYERS’ SOAP. 

The soda soaps or hard soaps are chiefly used in 
dyeing. The soap must be neutral, i.e., it should be 
free from unsaponifled fat and it should , not contain 
any uncombined alkali. 

MONOPLE SOAP. 

Monople soap is largely used by the dyers to 
brighten shades. Addition of 1 to 1 per cent, of the 
soap while dyeing substantive dye-stuffs, especially 
when hard water is available, gives excellent results. 
The special claim made for it is in respect of its use 
in place of Turkey-red oils in the dyeing and printing 
of cotton goods and finishing of textile fabrics. 

The soap is prepared by heating the sulphonated 
oil (obtained on treatment of castor oil with .sulphuric 
acid) with alkali. Care should be taken to finish the 
soap neutral or Slightly acidic so that it is not affected 
by direct solutions of acids or concentrated salt solu¬ 
tions. 

The soap, if properly done, should not form pre¬ 
cipitate ^th lime and magnesium salts, because the 
salts formed are soljuble in excess of the soap. The 
product is not precipitated when used in the dye bath 
as in the case of the brdinary soap, nor is it deposited 
upon the fibre. 
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270 kilos of castor oil are sulphonated with 60 
kilos of concentrated sulphuric acid. The sulphonated 
oil is then well-washed in water and salt solution. 
About 300 kilos of sulphonic acid is obtained therefrom. 

Now 12.5 to 13.5 kilos of soda ash dissolved in 
water are added at ordinary temperatures until the 
product is neutral and dissolves in water to form a 
clear solution. Thereby sodium salt of the sulphonic 
acid is formed. 

The above salt is now heated in a boiler until 
water vapours cease to be evolved. The temperature 
is raised to 130°C and on cooling a viscid neutral oil 
is obtained which is otherwise known as monople 
soap. 

This oil dissolves in water forming a clear solution 
which lathers well. The product is soluble in petro¬ 
leum spirit, benzene, ether, etc. and in mineral and 
fatty acids. 


CASTOR OIL SOAP FOR PARA RED. 

Mix 20 lbs. castor oil (of the first pressing) with 
17 lbs. caustic soda lye, 22°Be, and boil for 1 hour, 
a.llovv the soap to cool for about 5 hours, then add 
4 Tbs. 14 oz. hydrochloric acid, 20°Be, boil for 1 hour, 
allow to cool, and syphon off the salt solution. 


MARSEILLES SOAP. 

I'he best Marseilles soap is a green olive oil soap, 
made from sulphonated olive oil. This is made to 
contain 62 to 64 per cent, of oil, with a corresponding 
proportion of alkali and water. In the absence of olive 
oil tallow or coconut oil may be tried. 

Olive oil soaps are fairly soluble, and leave no 
unpleasant odour behind them. They are employed in 
dyeing with substantive dye-stuffs and in soaping dyed 
materials. 



186 


MANUFACTURE OF SOAP 


DTE SOAP. 

I. 

Dye soap is prepared by taking 1 Ib. of common 
white or coloured yellow soap, mixing with it aniline 
1 drm. aikl dissolving it in 2 oz. of gin and 2 oz. of 
water, then working up the mass in a clear paste and 
moulding it to the desired shape with stamps on. 

n. 


Melted soap 

1 cwt. 

Aniline dye 

1 lb. 

Boracic acid 

3 % 

Glycerine 

5 % 

Egg albumen 

1 % 


Dissolve the boracic acid in boiling water, crutch 
well in the melted soap, then crutch in -the colour and 
glycerine mixed with the albumen. When the soap is 
nearly cold, run into moulds. 

COTTON PRINTERS’ SOAP. 


Marseilles soap 200 parts 

Tallow soap powder 95 

Soda ash 20 

Borax 10 

Turpentine 25 

Potassium hydroxide 20 

Dissolved in Water 30 

Use 40 parts in 1000 parts of water for washing 
of fabrics. 

DRY CLEANINC SOAP. 

Oleic acid 5 parts 

Caustic potash 1 part 

Methylated spirit 4 parts 


Mix oleic acid and caustic potash and stir until an 
emulsion is produced. Then dissolve it in methylated 
spirit. This soap is freely soluble in benzine. By 
increasing the quantity of oleic acid the solubility of 
soap in benzine is increased. 



TEXTILE SOAPS 


18T 


n. 


Oleic acid 

7 lbs. 

Hexalin 

4 

Caustic potash 

U 

Water 

84 

m. 

Oleic Acid 

46 parts 

Caustic Soda (25 %) 

27 „ 

Alcohol (95 %) 

43 

Trichloroethylene 

900 „ 

Saponify oleic acid with caustic soda at elevated 


temperature on a water bath. Add alcohol and reflux 
to clear solution which is stirred into tri-chloroethylene 
and let cool. This makes a good dry-cleaning 
fluid. 



CHAPTER XVn. 


BDSCELLANEOUS SOAPS. 

METAL POUSHING SOAP. 

A GOOD polishing soap may be made by mixing 
100 Tbs. of coconut oil soap (with sufficient 
water to make it fluid) ; 10 lt)s. tripoli powder ; 5 Tbs. 
of alum ; 5 Tbs. of cream of tartar ; and 5 Tbs. of dry 
whiting. These should be pulverised together, and 
cast into cakes. 

PETROLEUM OR PARAFFIN SOAP. 

Soaps from paraffin oil (and other mineral 
substances) are made by crutching into a soap paste 
10 to 20 per cent, of petroleum oil. The addition of 
these products to a laundry soap appears to increase 
its detergent effect, and greasy cloths in particular 
are more readily washed with paraffin soap than with 
an ordinary soap. Sometimes the mineral oils are not 
used ; but instead a soft, low-class, and somewhat oily 
paraffin wax is employed on account of the odour 
being less. 

DEPILATORY SOAP. 

The following are good recipes for soaps meant to 
remove hair. 


I. 

453 grms. of glycerine, 907 grms. of coconut oil 
and 1844 grms. of castor oil are saponified with 1814 
grms. of 33°Be caustic potash lye as previously ex¬ 
plained. The soap is then filled with 113 grms. of 
.starch and 907 grms. of sulpho-hydrate of sodium, and 
perfumed with citronella oil. 
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n. 

Soap Base 2 seers 

White Starch 1 seer 

Barium Sulphide 2 seers 

Prepare soap base as explained on p. 167 and while 
in paste form incorporate the other two ingredients 
in fine powder. Mix intimately to have uniform mass 
and mould. 

SADDLE SOAP. 


I. 


To make saddle soap, gently heat over a slow fire, 
constantly triturating till thoroughly incorporated, 
1 lb. of beeswax. 8 oz. of soft soap, 2 oz. of linseed oil, 
and i pint of oil of turpentine. Rit in pots or tins. 
Rub very well into the saddle and finally polish with 
a soft brush. 

n. 


Palm oil 14 parts 

Rosin, Light 1 part 

Caustic soda 38°Be 7 parts 

Water 35—40 

Glycerine, 30'’Be 5 „ 

Talcum 0.2 part 

Melt the first two and saponify in the usual 
manner with caustic soda to the desired consistency. 
Add water and glycerine and finally talcum. Allow 
to cool in moulds. Some of these soaps contain 1 to 2 
per cent beeswax. 


DOG SOAP. 
I. 


Potassium hydroxide 

4.05 

parts 

Water 

6.15 

»> 

Linseed oil 

18 

9t 

Cresol 

1.55 


Alcohol 


to clear 

Dissolve the hydroxide 

in water and 

add the 


liquid to the oil. Then add alcohol and let stand at 
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room temperature shal^iig intermittently until saponi¬ 
fied. Finally add cresol and mix until dissolved. 

n. 


Petroleum 

50 

grms. 

Wax 

40 

99 

Alcohol 

50 

c.c. 

Good laundry soap 

150 

grms. 


Heat the petroleum, wax and alcohol in a water 
bath until they are well mixed; and dissolve in the 
mixture the soap cut into fine shavings and lastly pour 
into wooden moulds. 


UQUID SOC SOAP. 


Coconut oil 

10 

parts 

Caustic potash (50°Be) 

6.3 

99 

Water 

3 

99 

Potassium carbonate 

1 

part 

Calcium chloride 

1 

99 

Sugar 

10 

parts 

Water 

46 

n 

Liquefied phenol 

4 

99 

Heat coconut oil to 50°C. 

Add caustic potash and 


water and ke^ hot till saponification is finished. It 
must be first alkaline to phenolphthalein. Add liquefied 
phenol and hot solution of the rest of the ingredients. 
Cool, and filter through glasswool. 

STAIN-REMOVING SOAP. 

Take 100 lbs. of talc made to a peiste with weak 
solution of carbonate of potash and mix this with 
1,000 tbs. of rosin grained soap by heat. When cool 
enough add 4 lbs. of turpentine and 3 lbs. of benzine. 
Finally mould. 

SCOURING SOAP AND POWDER. 

Scouring soaps are generally made on a coconut 
oil base. The soap after saponification is drawn to a 
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Crutcher, si)lex,'(grit)' is mixed'with it and the mass 
dropped into an asbestos-jacketed kettle or tank and 
run into slate moulds to harden, each mould being the 
size and shape of the finished soap. 


n. 


Olive oil 

2 lbs. 

Oleic acid 

2 „ 

Tallow 

2 „ 

Water 

i lb. 

(1) Caustic soda lye 40°Tw 

5 lbs. 

(2) Caustic soda lye 25°Tw 



Put the oils and fat in a pan fitted with open 
steam ; run in the water, turn on steam and start in 
the No. 1 lye. Keep up gentle boiling till whole of 
the lye is run in ; boil for about 2 hours. Now add the 
No. 2 lye gradually, boiling for another 2 hours. Add 
sufficient common salt to set free the half-spent lye, 
boil till the lyes are quite free from goods, let rest all 
night, and run off through a valve fitted at the bottom 
of the pan. Now turn on again open steam and boil 
for another 2 hours. Lastly allow it to rest till next 
day when it is ready for the frames. 

ni. 

Scouring powder is made by mixing varying 
amounts of soap powder, silex (grit), talc and" 
sometimes a small amount of sal-ammoniac. 

PEROXIDE SOAP. 

Many efforts have been made to manufacture 
soaps containing active oxygen, as such soaps have 
valuable disinfecting and bleaching properties. Accord¬ 
ing to one method, coconut oil, prior to its use in the 
manufacture of soap by the cold process, is treated 
with ozonised air. The soap manufactured from this 
product has an oxidising and antiseptic action and is 
free from the peculiar smell of coconut oil.. 
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According to another method, the free fatty acids are 
used and these are allowed to act at 100°C upon alkali 
salts peracids such as sodium percarbonate, 
perborate, persulphate, etc. It is very remarkable that 
these persalts are not decomposed at 100°C during the 
, operation. The soap thus obtained has bleaching and 
disinfecting properties. 


CASTILE SOAP. 


Olive oil 
Palm oil 
Tallow 

Cotton seed oil 
"Caustic soda lye 


500 
1000 
350 
350 
150 
• 150 


lbs. 


gallons. 


(W»Be) 

(42°Tw) 

Take half the lye at 28°Tw., and the other half 
•of lye at 42'’Tw. Put the lye, say 150 gallons at 28°Tw. 
into the pan ; heat by .steam or fire to about 150°F, add 
the oil and agitate until it commences to boii. Boii, 
sa/y, 3 or 4 hours, or until the oil has taken up the 
whole of the alkali. Then throw in salt until the soap 
separates ; allow the spent lye to settle to the bottom 
of the pan and draw off. Kindle the fire again and 
when boiling add gradually, say 20 to 30 gallons lye 
at 42°Tw,, at a time, until the soap begins to boil 
clear, and continue adding the lye until finished. Now 
cut the soap, and draw off the spent lye—this contains 
the glycerine—when settied. Boil up again briskly, 
and add a little water; this is to wash the soap and 
give it a clear, marble-like appearance. 


CURD SOAP. 

Curd soap (p. .'j) is prepared by saponifying 
ordinary tallow with caustic soda (p. M). On the 
compietion of the operation the mass is grained out 
(p. iS) with salt. The soap separates out from the 
waste lye which settles at the bottom of the pan. The 
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pan Is set aside fw a few hours and the waste lye is 
withdrawn. The soap is next boiled with stronger Jye. 
The soap opens and appears like curd separating from 
the mills. The lye runs off from the soap which is 
insoluble in moderately strong alkaline solution. 
When the soap acquires a proper consistency the curd 
is allowed to settle for a while and then put into frames 
and allowed to cool. 


MABINE SOAP. 


Marine soaps are for use in the sea and as such 
they should be soluble in sea water. These soaps 
contain as much as 80 per cent, water. 

Marine soap is usually made from coconut oil, and 
cotton seed oil or groundnut oil. The soap is usually 
made by the cold process or the semi-boihng process 
and is filled with large quantities of brine and carbonate 
of soda to increase the hardness and with silicate of 
soda to increase the detergent action. When the 
semi-boiling process is followed it is usual to boil the 
soap after liquoring (p. 9Jt). The soap is well crutched 
and then framed. 


I. 

Coconut oil 5 seers 

Caustic soda lye, 62°Tw 2| „ 

Salt brine 20°Tw 4 

Put the coconut oil into a suitable vessel and apply 
heat. Add the lye gradually and continue heating 
after saponification has taken place, which should be 
in about two hours, add the salt brine to the soap in 
the vessel, boil for half an hour, and it is ready for 
the frames. 


n. 

Coconut oil 
Castor oil 

Caustic soda (SS^Be) 
Water 


25 

3 

15 

10 


seers. 

ff 

ff 

tt 


M. S. 13. 
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Sodium silicate (36°6e) 

25 

seers 

Potassium caihonate (30°Be) 

8 

99 

in. 

Coconut oil 

50 

seers 

Caustic soda {30°Be) 

60 

ff 

Sodium silicate (38°6e) 

20 


'furkey red oil 

5 

>1 

Potash solution (30°Be) 

15 



SAND SOAP. 

I. 

Saponify 50 lbs- of coconut oil with 100 Ibs» of 
soda lye of 20°Be. The soap is then hardened by the 
addition of about 8 lbs. salt dissolved in water to a 
density of 15°Be, with the addition of 6 to 8 lbs. soda 
ash. Cover up and allow to cool. After standing 5 to 
6 hours the fob is skimmed and the soap mass is put 
into frames. 100 to 150 lbs. of dried and sifted salt 
is then crutched in, which should be continued till the 
soap cools. The soap is very firm and hard and must 
be cut as soon as cooled. To perfume the mixture 
add oil of lavender, oil of thyme and oil of coriander, 
each 100 grms. 


n. 


Coconut or Palm kernel oil 

50 

kg- 

Caustic soda (38°Be) 

26 

tr 

Water 

4 

rr 

Fine sand or pumice 

30 

tf 

Spike oil 

150 

g- 

Rosemary oil 

100 

ft 

Caraway oil 

30 

>f 

Peppermint oil 

Ultramarine 

25 

tf 

q. s. 


The perfume should be added to the melted fats, 
since the soap gets heavy too rapidly. 
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VASBUNB SOAP. 

Take 160 parts coconut oil, 20 parts vaseline, 
76 parts of lye of 40°Be and 4 parts water and proceed 
as usual. 


TANNIN SOAP. 

Dissolve 30 lbs. tallow soap; add 2 lbs. of tannic 
acid and enough starch to form the mass into cakes. 

CARPET SOAP. 

To make carpet soap take fullers’ earth 40 oz., 
spirit of turpentine 1 oz. and pearl ash 8 oz. Rub 
smooth, and make into a stiff paste with a sufficiency 
of soft soaps. 


OATMEAL SOAP. 

Take white soap 25 lbs., coconut oil soap 16 tbs., 
and remelt and crutch in 6 lbs. of coarse ground 
oatmeal. 


HONET SOAP. 

It is nothing but an ordinary tallow soap mixed 
by means of a stirring apparatus with 10 times its 
weight of infusorial earth, and pressed into cakes 
weighing 1 lb. each- It is used for cleaning metals, 
glass, etc. 

TLEECE WASHING SOAP. 

Take 20 lbs. of caustic potash in an iron 
or eathenware vessel with 20 lbs. of water; the 
mixture must be used only warm or about 90°F. 
Melt 80 lbs. of tallow free from salt; the heat of this 
must be about 120°F. Now pour the potash lye gently 
into the tallow, stirring it with a wooden spoon. Pour 
off into mould. 


SILEX SOAP. 

It is nothing but an ordinary tallow soap mixed 
by means of a stirring apparatus with 10 times its 
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weight of infusorial earth, and pressed into cakes 
weighing 1 lb. each. It is used for cleaning metals, 
glass, etc. 

MOIJiSSES SOAP. 

100 parts of molasses are heated in a boiler pro¬ 
vided with close serpentine steampipes, and 28 parts of 
ordinary calcined soda are then added under constant 
stirring. As soon as solution is complete, 100 parts 
of oleic acid are carefully added so that the carbonic 
acid of the soda, which is liberated, first escapes. When 
all the oleic acid has been added, the compound is for 
a short time heated to the boiling point. The process 
is very quick, it being possible to produce 20,000 lbs. 
of soap in 2 hours. 100 parts of molasses yield 210 
to 225 parts of soap which according to the time of 
boiling, is either half or entirely hard. 


SOAP PAPER. 

The material for impregnating the paper consists 
of 10 parts of glycerine, 30 of alcohol, 60 of dry 
glycerine soap and 50 of ordinary dry neutral soap at 
a temperature varying between 162° and 180°F. In 
the trough containing the mixture are three rollers 
revolving in the same direction, over the lower side 
of which paper is passed. During the manipulation a 
thin spray of oil of turpentine is allowed to fall upon 
the paper, which makes it dry more quickly and gives 
it a lustrous appearance- 


SOAPS CONTAININC CHIA>RINATBD HYDROCARBONS. 

(a) Hard Soap 50 lbs. 

Soft Soap 200 „ 

(b) Glycol Monomethyl Ether 40 „ 

(c) Carbon Tetrachloride 200 „ 

Mix (a) thoroughly (hot), add (b) and add in (c) 
with good mixing thereafter. A still gel. Clearly 
water-soJuble. 
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LIQUID DENTAL SOAP. 


OUve Oil 

70 

g. 

Caustic Potash (38®Be.) 

about 35 


Alcohol 

280 

>» 

Glycerin 

230 

ff 

Water 

350 

V 

Perfume 

35 


Saponify the oil with the caustic potash which is 


dissolved in about an equal weight of the alcohol. To 
the soap formed add the water and the glycerin with 
good agitation, both being warmed up before the 
addition. Let stand for some time in the kettle to 
cool. Add the rest of the alcohol and the perfume with 
good agitation. Let settle for 8—14 days in smaller 
vessels. Filter. 


RUG CLEANERS’ SOAP. 


Trisodium Phosphate 23 oz. 

Borax 27 

Sodium Metasilicate 3 

Soda Soap 30 

Soda Ash 8 

Para-dichlorbenzene 3 





CHAPTER XVIII. 


ANALYSIS OF SOAP. 

T he samples for soap analysis should not be taken 
from the skin which is formed on the surface due 
to exposure to air. 

I^e chief matters of investigation in soap analysis 
are:— 

1. Determination of the amount of fatty acid 
present. , 

2. Determination of free alkali present in the 
soap. 

3. Determination of the percentage of water 
present in the soap. 

4. Determination of carbolic acid, silicate, sodium 
chloride, etc. present in the soap. 

DETERMINATION OF FATTY ACIDS. 

The quantity of fatty acid present in the soap is 
an eloquent index of its quality. According to 
Lewkowitsch, pure commercial soap should contain 
60—64 per cent fatty acid. Consumers sometimes 
insist on the presence of 75 to 80 per cent of fatty 
acids in soaps, and in such cases an analysis will be 
necessary to test if the finished product fulfils the 
required conditions. 

To ascertain the percentage of fatty acid present, 
first dissolve a measured quantity of soap, say 5 to 
10 gr., in about 250 c.c. of distilled water, warm the 
solution, add a few drops of methyl orange, and then 
dilute hydrochloric acid until there is a slight excess 
of acid present. Heat the liquid in a tall beaker on a 
water bath until the fatty acids separate out as a thick 



AJJALYSIS OP SOAPS 




) oily layer and the li<iuid below is only slightly tuibid. 
Cool and remove ctn^lly the solidified cake of fatty 
acids with a spatula> rinse with cold water, and place' 
on a filter paper. Carefully scrape off any small 
particles of fatty acids adhering to the sides of the 
beaker and add to the cake. Now dry the cake by 
touching lightly with a filter paper, transfer to a 
weighed dish and melt by heating in the steam oven 
for a few minutes. If the melted fatty acids are 
observed to be free from moisture, they should be* 
weighed in a desiccator and weighed. If however drops 
of water are observed on melting the cake, the fatty 
acids should be allowed to cool and the c^e should 
again be dried with filter paper as described above. 
Now weigh the fatty acid, from which the percentage 
of fatty acid can be ceilculated. 

In case the fatty acid is found to remain liquid 
or inconveniently pasty on cooling, this difficulty can 
be overcome by adding 5 grms. of shredded beeswax 
or paraffin wax to the mixture, and heating until the* 
mixture of the fatty acids and wax has collected as a 
clear transparent layer. On cooling the cake is* 
removed, washed and dried as before. To obtain the 
weight of fatty acids the weight of added wax must 
be deducted from that of the cake. 

DETERMINATION OF SIUCATE. 

'Fhe solution obtained after the separation of fatty 
acids is evaporated to dryness with excess of hydro¬ 
chloric acid. Add hot water to the residue, stir well, 
allow the solid to subside and decant the liquid 
through a filter. Wash the residue two or three times, 
filter, dry, and ignite- From the weight of silica thus- 
formed the percentage of silicate can be calculated. 

DETERMINATION OF FRED AEKAU. 

5 grams of soap are dissolved in about 200 c.c. of 
hot water. Add nrcthyl orange or cochineal as indica- 
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tor. Ti^urate with N/5 sulphuric acid. The fatty 
adds set at liberty have no action upon either of these 
indicate^ Bsfflh c.c. of N/5 sulphuric add required 
for tiit^tiMi corresponds to *0^ grams of caustic 
soda oit^bll2 grams of caustic potash. 

If the amount of potash be required when potash 
and soda 'are present, a given weight of soap is decom¬ 
posed with hydrochoric add and the filteied solution 
treated with platinum chloride. The solution is eva¬ 
porated nearly to dryness on a water bath. The solu¬ 
tion should remain highly-coloured yellow during the 
whole of the evaporation. If it becomes colourless, or 
nearly so, more platinum chloride solution must be 
added. Ihe dish is allowed to cool and a mixture of 
alcohol and ether added in order to dissolve the excess 
‘Of platinum chlodde and sodium salts present. After 
10 to 15 minutes the liquid is decanted through a small 
filter, and the operation repeated 4 or 5 times, until 
the filtrate is not only colourless but also leaves no 
more than the slightest stain when a drop or two is 
evaporated on a watch-glass. 

The precipitate is transferred to a small weighed 
platinum or porcelain basin. It is then dried in an air 
chamber and allowed to cool. 

485 parts of the precipitate (Ka Pt Clt) correspond 
to 138 part of potassium carbonate. 

DETERMINATION OF FREE FAT. 

Dissolve a weighed quantity of soap in water and 
shake the solution with ether in a separator. The free 
fat and unsaponified oils in the soap are absorbed by 
the ether. When the liquids have separated, the 
aqueous solution of soap is run off. The ether solution 
which contains the free fat is now washed with water 
and poured into a tared flask. The ether is now dis¬ 
tilled and the residue dried and weighed. This is the 
unsaponified fats and oils in a dry condition. 
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For better results the aqueous solution of soaA is 
shaken up a second time with ether and the operatipn 
is repeat^. The residue is as before unsaponified fats 
and oils. 

Now weigh the total quantity of unsaponified fat^ 
From this the percentage of free fat can be computed. 

DETECTION OF RESIN. 

To detect the presence of resin in the soap, dissolve 
a very small quantity of the dried fatty acid in about 
2 c.c. of acetic anhydride, in a dry test tube, heating 
gently if necessary. Cool the solution and add two 
or three drops of a cold mixture of equal volumes of 
glacial acetic acid and strong sulphuric acid. If there 
is a violet colour, resin is present. 

DETERMINATION OF WATER IN SOAP. 

A porcelain dish large enough to allow about 5 
grams of soap being heated and stirred freely is 
weighed carefully along with a glass rod. A quantity 
of soap is placed on the soap and the whole weighed 
again. The difference of two weights gives the weight 
of the soap taken. As stated not more than 5 gr^ms 
of soap are taken. 

Heat in a water bath until the soap attains a con¬ 
stant weight. Loss of weight gives the quantity of 
water present in the soap whence the percentage of 
moisture in soap can be found out. During heating all 
votatile substances, e.g., ethereal oils used for scenting 
are expelled. Hence the loss in weigjit includes the 
volatile substances also. 

There are other reasons why the percentage of 
moisture in soap is not accurate. Soaps lose a part 
of the water they originally contained on exposure to 
air, the extent of the loss depending both on ^e 
nature O'f the soap, the time and the conditions under 
which it has been kept. Again in case of the soap 
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containing a consi4erable proporti<xi of caustic soda, 
the SOAP absorbs |^uantl^of,i^Ai^n dioxide, thus 
vitlatilp: the true po^ntage of water in so^. 

, DETEIOinrATlON pr CAABOIOO ACID. 

IRke aboRt 100 grs. of the soap, dissolve in hot 
water and add sufficient caustic soda to make the solu¬ 
tion strongly alkahne. Th^ salt ,out the swp by 
addjtdoin of salt, filter off the curdy soap, and’^i^n’it 
Wtth saturated brine. Concentrate the filtmte whiph 
comtAUis the phenols and crescds as sodium phenoxides, 
and precipitate any soap still retained in the filtrate by 
the addit^ of more salt, fiter again, and concentrate 
the filtrate to a small bulk. 

Transfer the solution to a stoppered graduated 
cylinder of 50 c.c. to 100 c.c. capacity, add sufficient 
salt so that some remains undissolved, and acidify 
with stdpbjuric acid. The vc^ume of separated phenols 
is th^ rea'd off and the number ol c.c. multiplied by 
l.(^ may be taken as the number of grms. preseSit 
If ^preater accuracy is required the separated carbolic 
acid should be extracted by ether, the ethei* being 
distilled off on a water bath and the residue weighed. 

SStytitimNATUlN OF'sodium CHLORIDE. 
cailNk^Rhe total anhydrous soap is not to be 
deMgRidned, n will be more convenient to use the fol¬ 
lowing method:— 

Dissolve 5 grams of soap in 300 c.c. of water, 
boiling ff neeessai^ to effect solution. Add about 25 
c,c. of a 20% of heutral chlorine free magnesium ni¬ 
trate DQlUtioa Without cooling or filtering triturate 
iiM $taadard silver nitrate solufion using potassium 
as indicator and calculate the result to sodi- 
uDI Kgqiirida or potassium cidmide as the character of 
Itahcates. 






